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An Analysis of Arithmetic Textbooks 
(Fourth Period—1881 to 1910) 


H. L. SMITH and M. T. EATON 


INTRODUCTION 


THIs bulletin contains the fourth part of the analysis being made 
of arithmetic textbooks published from 1706 to 1940, inclusive. The 
first three parts of the analysis, covering the periods 1706 to 1820, 
1821 to 1850, and 1851 to 1880, have been published in earlier issues 
of the Bulletin of the School of Education, Indiana University (Vol. 
XVIII, nos. 1 and 6, 1942). The arithmetic texts analyzed in the 
present bulletin are a selection from those published during the fourth 
period, 1881 to 1910. 


GENERAL DESCRIPTION OF THE TEXTBOOKS USED 


The books selected to represent the books of the fourth period 
of the study include 13 sets of two books each, the first book in each 
series being elementary and the second advanced. The list is as follows: 


37. White, E. E. A New Elementary Arithmetic, Uniting Oral and 
Written Exercises. Eclectic Educational Series. Van Antwerp, 
Bragg, and Co., New York, 1883. 

A New Complete Arithmetic, Uniting Oral and Written Exer- 
cises. Eclectic Educational Series. Van Antwerp, Bragg, and 
Co., New York, 1883. 

38. Indiana Educational Series. Complete Arithmetic, Combining 
Oral ond Written Exercises. Indiana Schoolbook Co., Indianapolis, 
Indiana. Copyright 1886 by Standard Schoolbook Co. 

Elementary Arithmetic, Combining Oral and Written Exercises. 
Indiana Schoolbook Co., Indianapolis, Indiana. Copyright 1886 by 
Standard Schoolbook Co. 

39. Milne, William J. Elements of Arithmetic, for Primary and Inter- 
mediate Classes in Public and Private Schools. American Book 
Co., New York, 1893. 

Standard Arithmetic, Embracing a Complete Course for Schools 
and Academies. American Book Co., New York, 1892. 

40. Southworth, Gordon A. The Essentials of Arithmetic, Oral and 
Written. Book I, for Lower Grades. Thos. R. Shewell and Co., 
New York, 1893. 

The Essentials of Arithmetic, Oral and Written. Book II, for 
Upper Grades. Thos. R. Shewell and Co., New York, 1895. 

41. Walsh, John H. Mathematics for Common Schools, Part J—A 
Primary Arithmetic. D. C. Heath and Co., Publishers, Boston, 1898. 
Mathematics for Common Schools, Part II—Grammar_ School 
Arithmetic. D. C. Heath and Co., Publishers, Boston, 1897. 
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42. McClellan, J. A. and Ames, A. F. The Public School Arithmetic 
(based on McClellan and Dewey’s Psychology of Numbers). The 
Macmillan Co., New York, 1898. 

The Primary Public School Arithmetic (based on McClellan and 
Dewey’s Psychology of Numbers). The Macmillan Co., New 
York, 1898. 

43. Indiana Schoolbook Company. Indiana Elementary Arithmetic; 
being a special edition of A Primary Arithmetic by A. R. Horn- 
brook. Indiana Schoolbook Co., Indianapolis, Indiana, 1899. 
Indiana Advanced Arithmetic; being a special edition of American 
Comprehensive Arithmetic by M. A. Bailey. Indiana Schoolbook 
Co., Indianapolis, Indiana, 1899. 

44. The Woodward Series. Elementary Arithmetic. By E. D. Luckey. 
Woodward and Tiernan Printing Co., St. Louis, 1899. 

New Practical Arithmetic on the Objective Plan. By E. D. 
Luckey. Woodward and Tiernan Printing Co., St. Louis, 1899. 

45. Hornbrook, Adelia R. Grammar School Arithmetic. American 
Book Co., New York, 1900. 

A Primary Arithmetic; number studies for the second, third, and 
fourth grades. American Book Co., New York, 1898. 

46. The Johnson Series. School Arithmetic; primary book. By John M. 
Colaw and J. K. Ellwood. B. F. Johnson Publishing Co., Rich- 
mond, Va., 1900. 

School Arithmetic; advanced book. B. F. Johnson Publishing Co., 
Richmond, Va., 1900. 

47. Southworth, Gordon A. and Stone, John C. The Southworth-Stone 
Arithmetic; a rational method (Book I, for Lower Grades). 
Benjamin H. Sanborn and Co., New York, 1904. 

The Southworth-Stone Arithmetic; a rational method (Book II, 
for Higher Grades). Benjamin H. Sanborn and Co., New York, 
1900. 

48. Smith, D. E. Grammar School Arithmetic. Ginn and Co., Pub- 
lishers, Boston, 1904. 

Primary Arithmetic. Ginn and Co., Pubiishers, Boston, 1904. 

49. Cook, John W. and Cropsey, N. The New Advanced Arithmetic. 
Silver, Burdett, and Co., New York, 1892. 

The New Elementary Arithmetic. Silver, Burdett, and Co., New 
York, 1893. 


In this analysis, the two books of each set are counted as one. 
The books are, as sets, quite uniform in general appearance and 
make-up. All sets except two are cloth bound. The two earliest series, 
White’s, 1883, and the Indiana Educational series, 1886, are bound 
with a very thin leather. This indicates rather definitely that after 
1886 it was not thought necessary or advisable to use leather in 
binding. In length of page, the books vary only a small amount. 
But in number of pages there is found a very considerable difference. 
In the group of advanced arithmetics, Walsh’s book (41) has 642 
printed pages, and the Johnson series has 442 printed pages, while 
Southworth’s has only 262 pages and an appendix of 49 printed pages. 
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Twenty pages of the Johnson series, however, are devoted to algebra, 
a subject which is not found in any of the other books except Walsh’s. 

In size of page, the books, both primary and advanced, con- 
form for the most part to a 3% by 55% common standard. Both the 
primary and advanced books by Southworth and by Southworth and 
Stone have a 4-inch line, while McClellan and Ames’ advanced book 
(42) has a 3%-inch line. With these exceptions the 13 sets are notably 
uniform. 

The size of type used in the 13 series is almost the same through- 
out. There are two exceptions. Woodward’s Elementary Arithmetic 
and Smith’s Primary Arithmetic. have a type which is larger and 
therefore more easily read. In all books the type is large enough and 
clear enough to make comparatively easy reading. 

A careful survey of the prefaces and introductions of the 26 
texts shows some rather interesting comparisons, many similarities, 
and a few contrasts. 

The most interesting and somewhat amusing feature of the pre- 
faces is the rather naive way in which many of the authors seek to 
impress upon the public that they are presenting something newer 
and better than the material which older books contain. The methods 
of some authors are criticized by others as irrational and illogical, a 
waste of time and effort; the problems in other books are said to be 
impractical, are of little or no interest to students, or are too few or 
too many. One author boasts that the problems in his book are un- 
surpassed in variety and excellence; another that his problems are of 
the type that appeal to students and are replacing the artificial 
problems used in other books. Some authors admit that they are 
very discreet and wise in leaving out of their books some subjects 
which, though included in the run-of-mine arithmetics, are really 
nonessential. 

In general it must be said that the changes made in methods, in 
arrangement of topics, or in content are very minor indeed. In most 
cases the texts follow the usual methods and include the usual content. 
In short, one is impressed by the fact that the students could swap 
texts in mid-stream and not know the difference, or be greatly 
hampered from the standpoint of “essential content”; but they might 
still be puzzled in trying to make sense out of many problems that 
are “preéminently practical” and “true to life,” problems so unusual 
that “their practical character will be discerned by a very cursory 
examination.” 

Naturally there are some exceptions to the general rule. In a 
few cases there are definite changes made in arrangement of content 
or in methods of dealing with the content. In no case, however, is 
there a change that could be considered revolutionary; and in no 
case could it be truly claimed that a notable contribution has been 
made. 

A most common element found in the prefaces, in some cases 
definitely mentioned and in others clearly sensed, is the feeling that 
the teaching of arithmetic and the arithmetic textbook situation were 
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in great need of improvement. Most of the authors felt that their 
books would meet a definite need and would help improve conditions. 

In order to get a true picture of the ideas of the different authors 
and of their attitudes toward the current problems of content and 
methods in arithmetic, it is necessary to group their statements around 
certain subjects. The most common are: essential content; order and 
arrangement of content; the question of drill; the use of objects; the 
use of pictures; the use of practical problems. 


Essential content—Quite naturally there was a considerable dif- 
ference of opinion as to what content was essential in arithmetics 
of this period. Opinions on this subject probably differed because of 
differing notions as to the goal of education. For example, if the 
goal of education in mathematics is to prepare all students to meet 
successfully the common numerical problems of everyday life, then a 
certain content could be omitted as unessential; but if the goal of 
education in the field of mathematics is set as furnishing an equip- 
ment not only for meeting practical daily problems but also for 
handling “pure” mathematics and the higher courses given in colleges, 
then the content should be of a broader, more inclusive nature. 

There was a difference of opinion also as to just what subjects 
were essential in the equipping of students to handle the so-called 
practical arithmetic problems of daily life. The following quotations 
are examples of these differing ideas. 

Woodward (44) says: “Since arithmetic affects all so intimately, 
it is evident that the Elementary Arithmetic, beyond which 80 per 
cent of our children never advance, should deal with those phases of 
arithmetic which come nearest to us in our daily life. Not the 
schoolmaster’s ways of manipulating numbers, but everybody’s way 
of dealing with things, should be prominent.” 

But this author includes percentage, which Milne (39) leaves out, 
though Milne contends that “a student who goes no farther in his 
arithmetical studies than this will have a knowledge of the science, 
sufficient to enable him to perform, with accuracy and intelligence, 
most of the processes required in ordinary life.” Woodward also 
includes ratio and proportion as a necessary subject, which, again, 
Milne omits as nonessential. On the other hand, Milne includes a 
section on aliquot parts, while Woodward does not consider this sub- 
ject worthy of a place. 

Hornbrook (45) provides another excellent example of this dif- 
ference of opinion as to content when she states that “some subjects 
that have neither a practical nor a high disciplinary value, though 
found in many textbooks, are designedly omitted from this book,” and 
yet she includes 25 pages on literal quantities and 15 pages on aliquot 
parts, two subjects which most authors omitted. 

Again, Southworth and Stone (47) state: “Many subjects here- 
tofore treated in arithmetics have been omitted as nonessential or 
beyond the legitimate work of the elementary schools.” But these 
authors include almost everything usually admitted, except cube root. 

It is quite evident from these illustrations that there was a lack 
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of unanimity of opinion as to what was essential in the field for a 
practical life. 


Arrangement of content—On the question of arrangement of con- 
tent and methods of presenting it there were also many different 
opinions. The two chief causes of contention seem to have been the 
so-called “spiral” and “topical” methods. 

The “spiral” method as explained by different authors, e.g. 
Smith (48), is to present a certain subject, such as common fractions, 
and carry forward the study of that subject to a certain point, then 
go on to something else. After a time a return is made to the subject 
and it is carried forward for some distance again. Each time the 
work is a little more difficult, but in none of these periods of study 
is the subject completed. The method is not truly spiral, for that 
would be a continuous unbroken ascent to the highest point. The 
method as used, however, is an intermittent series of .advancements, 
each treatment taking up the subject where the former study has 
been broken off. 3 

Over against this spiral method of arrangement and treatment 
of the content is the method called “topical.” Using the latter method, 
the practice is to arrange the content in a logical or a natural manner 
and then to handle each subject as a separate unit. Each unit is 
thoroughly treated and fully completed before another subject is intro- 
duced. : 

In the period under study, 1881 to 1910, there was evidently a 
reaction against each of these methods when it was used exclusively 
or carried to an extreme. It is evident, also, that the methods were 
being dropped and were by some authors considered out of date. 
Several authors mention the fact that they attempted to pursue a 
middle ground in order to avoid the evils inherent in either one when 
used alone. Southworth (40), for example, says: “The work to be 
done has been arranged not topically on the assumption that one 
subject is to be finished before even the elements of another one are 
begun, but in the order of study which prevails in the best schools.” 

Smith (48) in his primary book states that he is attempting, “in 
sequence of topic, to follow as closely as possible such recent courses 
of study as have been the most carefully prepared for our public 
school systems. The purely topical, the attempt to exhaust a subject, 
like common fractions, in a single chapter, is now obsolete in our 
leading schools, while the spiral method is scrappy, uninteresting, and 
lacking in the continuity so essential to thoroughness.” Smith (48) 
is especially careful, in the preface to his advanced arithmetic, to 
point out that he has sought to follow a middle path. He says that 
“modern courses invariably suggest the repetition of the most im- 
portant portions of arithmetic from time to time, but they favor a 
somewhat exhaustive treatment of each subject whenever it is under 
discussion. The extreme spiral systems, in which no topic is ever 
thoroughly treated at one time but each is repeated until the pupil 
wearies of it, is psychologically too unwarranted to be considered 
seriously. On the other hand, the old-time practice of presenting 
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important chapters but once is equally unscientific. Between these 
extremes lies the mean of the modern courses of study.” 

There was the feeling also on the part of some of the authors 
that the topical order found in so many arithmetics was not the 
natural order. The Johnson series (46) in the primary text says: 
“There is no topical arrangement in Nature. And ‘Nature the dear 
old nurse’ permits the order of the child’s mental development to 
determine the arrangement of the material. This arrangement keeps 
interest alive. This book aims to follow the natural order as closely 
as may be, considering the conditions under which teachers are re- 
quired to work.” 

In the advanced arithmetic text, however, the Johnson series uses 
the topical method, explaining that “the topical plan of treatment 
has in the main been adhered to as giving the best adaptation to a 
wider range of schools. 

“In the Primary book the order of topics has not been preserved, 
but the subject matter has been presented in the order that has been 
found to be most helpful, most stimulating, and most practical, the 
arrangement being determined by the order of the child’s mental 
development rather than by the logic of the topic itself.” 

The statement above, taken from the advanced text of the Johnson 
series, gives evidence of a tendency found among arithmetic textbook 
authors to suit their books to the general demand of schools rather 
than to follow what they themselves believed to be the best plan. 
If a plan is “most helpful, stimulating, and practical,” and “there is 
no topical arrangement in Nature,’ why should a good psychological 
plan which works so well in the fourth or fifth grade be dropped in 
the sixth? 

Another example of the tendency just mentioned is found in 
Southworth (40), in his primary book, when he says that “the present 
tendency to subordinate arithmetic to other studies is recognized, 
and hence some subjects, hitherto made prominent in textbooks, have 
been presented less fully, or altogether omitted.” Smith (48) also 
admits that he has intended “to follow as closely as possible such 
of the recent courses of study as have been the most carefully prepared 
for our public school systems”; for, “however an author may feel as 
to details, he is in the main bound by the consensus of opinion as thus 
expressed.” 

Anyone who studies the statements of the authors of the series 
of arithmetic texts selected to represent the period from 1881 to 
1910 may find plenty of evidence that there was little general agree- 
ment as to what order of content was “natural,” “logical,” or “topical.” 
In the primary book of the Johnson series (50) is this statement: 
“Logical minds will note with pleasure the orderly arrangement of 
subjects. For instance, common fractions are treated after decimal 
fractions because the former are more difficult.” But is it not psycho- 
logical or “natural” as well as logical to put the less difficult subject 
first? 

According to the Indiana Schoolbook series (43), “the divisions 
of arithmetic are presented in their natural order, integers, common 
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fractions, decimals, denominate numbers, and numbers expressed by 
letters, followed by applications to business and to various employ- 
ments.” White’s (37) advanced arithmetic gives, as the second point 
in the “characteristics” of his book, “a practical union of oral and 
written exercises in a natural and philosophical system of instruction.” 
But the order of content followed by these two authors, each purport- 
edly following the “natural” order, is not at all the same. In the 
Indiana Schoolbook series (43) denominate numbers is followed by 
mensuration, while in White’s text (37) denominate numbers is fol- 
lowed by literal quantities, proportion, and percentage. 

The Indiana Schoolbook series (43) does break away from the 
usual order in handling the multiplication tables. The author claims 
that he is presenting the tables in “an unusual order, more economical 
of children’s time and effort.” The “Master Key” of numbers, 10, 
with its various multiples, is presented first; then the 2’s as pairs; 
then the 3’s, as illustrated by the yardstick; then the 4’s, by quarts 
and gallons, pecks and bushels; then the 5’s as part of 10; after the 
5’s the 11’s; then the 9’s, as a departure from the 10’s on the other 
side from the 11’s; the 8’s were taught as combination of forms. 
Nothing is said about the 6’s and 17’s, perhaps because no natural 
method of teaching them had been discovered! 


The question of drill—One question about which there was little 
serious difference of opinion is that of the amount of drill that is 
necessary in doing successful work in arithmetic. Most of the writers 
of this series of texts make some mention of the drill question. A 
very few enter into a discussion of the controversy. Most seem to 
take it for granted that a good deal of drill is customary and even 
necessary. 

Cook and Cropsey (49), in their primary book, say that, “the 
present edition of the New Elementary Arithmetic will be found to 
differ from the earlier edition principally in an increase in the amount 
of drill work given upon the fundamental operations. This change, 
we believe, recognizes a tendency of present day arithmetic work which 
has the approval of the best authorities.” And Southworth and Stone 
(47) state that “to secure skill and proficiency in the more important 
subjects, abundant exercises for drill and practice have been pro- 
vided.” Oral and written problems in great abundance are given in 
about equal proportions. White (37) is quite definite in his ideas on 
the subject. He points out that “the first 62 pages present a thorough 
drill with small numbers. These first lessons embody the more im- 
portant principles of what is known as the ‘Grube’ method, but they 
are not carried to the extreme of useless repetition and mechanism.” 

A lack of proficiency among the grammar school graduates of 
this period, who either entered high school or went into the employ 
of business men, was so noticeable that the reasons for it were being 
diligently sought out. Walsh (41) seemed to think he had found one 
cause for it in the lack of thorough drill and review. He says in 
his advanced arithmetic text: “Believing that there is some founda- 
tion for the complaints frequently made by business men and high 
school teachers that grammar school graduates are too often slow 
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and inaccurate in ordinary computations, the author has furnished 
throughout the entire work systematic drills and reviews in the addi- 
tion, subtraction, multiplication, and division of ordinary numbers and 
of fractions.” Milne (39) puts it rather bluntly when he says that 
“by going over the same lesson frequently the pupil will become 
familiar with numbers. Success in arithmetical processes is dependent 
to a large degree upon constant drill.” 

There is a note of warning, however, sounded by a few authors 
who felt that repetition or drill might be overdone. They saw the 
danger in mere repetition without enthusiasm or proper motivation. 
In the Indiana Educational series (38), Blythe points out that “pro- 
gress comes more from properly graded new matter than from weari- 
some repetition. Growth is the result not of repetitions but of addi- 
tions; hence space and time are not devoted to such repetitions.” 

Southworth (40) is in harmony with this point of view, for he 
argues that “it has been shown that principles and methods cannot be 
securely fixed by mere repetition, or the working of many examples. 
Fewer problems, if solved independently and logically analyzed, will 
do most toward attaining the highest purpose of arithmetical work.” 


The use of objects—With regard to the question of the use of 
objects in the teaching of arithmetic, the authors of the 13 sets of 
arithmetics are in fair accord. Some do not mention the subject, but 
a survey of their books shows that they made use of objects and pic- 
tures of objects in their problems. For example, White’s (37) primary 
text has many pictures of objects, animals, and people, and most of 
his problems involve some kind of object. The Indiana Educational 
series (38) also fails to mention the use of objects but does remark 
that pictures are discarded because they divert attention and afford 
little help. This book, a contemporary of White’s, uses very few 
objects even as a basis for problems. The author’s viewpoint on use 
of pictures probably reflects also his viewpoint on the use of objects 
in number work. 

Many of the authors, however, were definitely in favor of the 
use of objects. Some even suggest certain objects as practical for 
the purpose, and recommend that these be furnished by the school. 
For example, Cook and Cropsey (49) point out that “objective work 
is a very necessary means. All tables of measure should be learned 
by the aid of objects of standard measure, such as the yard, the quart, 
the ounce, and the gallon. These . . . should form a part of the 
regular school supplies.” Milne (39) also suggests that “the examples 
should at first be given in connection with objects which can be con- 
veniently obtained. From these the transition is easy to concrete 
examples in which the splints, or counters, or buttons, or beans, stand 
for other units.” 

Some of those who favored the use of objects in learning numbers 
felt it necessary to explain their position, just as Milne does in the 
preceding quotation. The Johnson series (46) says “children are taught 
to count by counting something. Ample provision is made for hand- 
work, sense work, sense training, imaging, and expression. There is 
abundance of concrete work and graphic illustration.” 
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A variation is furnished by Hornbrook (45), who believed that 
“number tables” could be used “as a concrete basis for the child’s think- 
ing while he is getting his first ideas of the facts of addition and 
multiplication tables. . . . The five columns of numbers are as con- 
crete to them as five sticks.” 

In the minds of a few authors among the 13 there was some con- 
cern about the overuse of objects and about the possibility that using 
concrete objects might interfere with the development of ability to 
use numbers in the abstract. There was the question whether, if the 
use of objects were long continued, the mind might not be hobbled 
and restricted by the concrete. The Johnson series (46), for example, 
says that “primary number teaching must be begun by the pupil’s 
observing and handling objects, yet the mere presence of the concrete 
does not guarantee the presence of definite numerical ideas in the 
mind of the pupil. . . . Cubes, splints, foot-rules, quart measures, 

. can be provided easily. How long their use should be continued 

. must be determined by the teacher.” Southworth (40) also be- 
lieves that “objects should be used until clear ideas of numbers, 
processes, and principles are obtained. The purpose of teaching. how- 
ever, is to enable the pupil to think without objects. This purpose 
accomplished, their use should be discontinued.” 

Woodward (44) in a note to teachers is perhaps the most definite 
of the 13 authors in his statements about the necessity of using objects. 
“The pupil,” he says, “should get his facts through experience; that 
is, he should get every fact by counting and combining small objects. 
Make each combination fall within the pupil’s experience before he 
memorizes it.” 

The important question is “Is this the proper philosophy or 
psychology of mathematics?” 

Evidently similar questions were in the mind of Cook (49). 
While he did not openly oppose the use of objects, he nevertheless 
believed that stress should be laid upon a thorough learning of funda- 
mental operations. He says that “the tables of the fundamental 
operations must be learned so thoroughly that their application can 
be made without much conscious thought. To this end much of the 
work in elementary arithmetic should be abstract and with rather 
large numbers.” 


The use of pictures—In regard to the question of the use of 
pictures ‘n number work little discussion is found. There was evi- 
dently little controversy over the subject during the 1881 to 1910 
period. Only a few authors speak of the use of pictures, though one 
uses pictures without discussing the matter pro or con. One author, 
Blythe (Indiana Educational series), definitely opposes the use of 
pictures. “Pictures,” he says, “are discarded because they divert 
attention and afford little aid in grasping arithmetical ideas.” 

Though White (37) in his primary book does not discuss pictures, 
he nevertheless has included at least one picture for every lesson with 
the exception of the thirteenth and fourteenth. 

Smith (48) in his primary book suggests some reasons for using 
pictures. He recognizes the legitimate use of pictures for the follow- 
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ing purposes: to show the relations of numbers, to make real their 
use in measurements, to suggest materials for the use of teachers, to 
render more interesting and genuine the various groups of problems, 
and incidentally to present a page that shall attract children without 
allowing the book to become a collection of pictures.” In his advanced 
book, also, the same author says that “pictures aid in the understand- 
ing of certain number relations.” The Cook and Cropsey series (49) 
is the only one that speaks of the method to follow in using pictures: 
“Let the problem be pictured and let this picture be followed with 
the expression in figures before any formal expression in words is 
attempted. The object in picturing problems is not to teach children 
to make pictures . . . but to give a method of representation by which 
they can make their thought clear to themselves.” 


The use of practical problems—A final subject, in which nearly all 
of the authors were interested and about which many expressed an 
opinion, is that of the practicality of the contents of their own arith- 
metic books. Naturally there would be a great interest in this feature 
because the practical element in the problems would affect both the 
volume of sales and the popularity of the books. It would seem from 
their statements that most authors believed that the books written 
prior to their own had been impractical as well as poorly organized. 

Woodward (44), for example, claims that “mere methods must 
give place to systematic treatment and a well-matured plan must re- 
place the aimless arrangement of most books on numbers.” He also 
states that his advanced book “is a practical arithmetic, because it 
aims at presenting such facts as will make learners proficient in 
doing . . . based on experience not on abstractions.” 

Smith (48) is rather critical of the problems found in the ordinary 
arithmetic texts of his day. In writing his primary books he was 
careful “in the selection of problems, to replace the artificial ones, 
against which teachers have so long protested, by those which appeal to 
the interests and needs of children in the primary grades.” And in his 
advanced book he is just as determined “in the selection of problems 
to touch the actual life of this country at this time; to give correct 
ideas of the business customs of today, . . . to touch the genuine 
interests of pupils in the story of our natural resources and industries.” 

One of the problems of the elementary schools in all the periods 
studied was that of pupil mortality. Our modern compulsory school 
laws did not exist and a large percentage of pupils left school without 
finishing the eight grades. It was because of this fact that authors 
felt the need for arithmetics that would give pupils a practical knowl- 
edge of number processes that would fit them for meeting the common 
life situations where arithmetical problems would be involved, even 
though they dropped out of school before reaching the eighth grade. 
This was a difficult problem for authors of arithmetic textbooks who 
had in mind the satisfying of a public need. Different authors felt 
that they were making a contribution to the welfare of youth. South- 
worth (40), for example, says: “It is believed that this book will also 
secure such a practical knowledge of numbers as will meet the future 
requirements of the less fortunate whose circumstances may compel 
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them to leave school earlier.” Woodward (44) says that “something 
more practical than what exists is needed” and asks, “Can that better 
thing be obtained?” The author of the Indiana Educational series 
points out that “in the preparation of the complete arithmetic, prac- 
tical or business methods have received unusual attention. Those 
portions designed to qualify pupils for the actual business of life are 
amply treated and made clear.” 

It would be difficult to find a more boastful preface to a book 
than that in the Johnson series (46) which claims that “this book is 
unsurpassed in the variety and excellence of its problems. Many of 
the problems have the rare virtue of everyday utility. There are no 
absurd premises. The facts and figures are from authoritative sources, 
and include much information of practical value.” The reader would 
naturally inquire why should not all instead of many of the problems 
have the rare virtue of everyday utility. 

Some of these so-called practical problems will be scrutinized in 
a later section of this study. 

It may be said, in summary, that the authors of arithmetic texts 
of the period from 1881 to 1910 were sincerely and diligently seeking 
to understand the current problems in the teaching and learning of 
arithmetic and that they earnestly attempted to adapt the methods 
and content of their texts to the actual needs of the schools. Although 
in this bulletin we may be able to set forth by tables the content of 
the texts, both as to the subjects treated and as to the type of 
material used in problems, nevertheless the actual amount of success 
the authors attained in meeting the life needs of the pupils will always 
be largely a matter of personal opinion. 


TECHNIQUE OF PROCEDURE 


In the first bulletin of this series (Vol. XVIII, No. 1) on the 
quantitative-qualitative analysis of arithmetic textbooks, the tech- 
nique to be used in the analysis of the content of the books was given in 
detail. It is necessary, therefore, in this fourth study of the series 
to give only a general statement of the procedure followed. 

In order to get complete pictures of the texts for purposes of 
comparison, a careful analysis was first made of the introductions 
and prefaces. This revealed, in part at least, the authors’ purposes in 
writing the texts, their basic pedagogical theories, their attempted 
improvements, and their teaching methods. Second, a detailed anal- 
ysis was made of the lesson content of each text. Page by page the 
specific subjects and types of content, and the amount of space given 
to each, were recorded on separate cards. The unit of measurement 
was five-hundredths of a page of the particular book being analyzed. 
The measurements were made comparable by translation into terms 
of a standard 400-word page. 

The cards were first sorted according to subject content and a 
table set up showing the amount of space given by the 13 different 
authors to the various subjects dealt with in the texts. 

Still another step was necessary to get a true picture of the 
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content of the texts. The data given in Table I had to be translated 
into terms of per cent, since the books were of different lengths. It 
is more important to know the relative amount of space given to a 
particular topic than to know the actual amount. If, for example, in 
a 200-page book 10 pages are given to decimals, that would mean 5 
per cent of the book is given to that subject; if in a book of 300 pages 
the same amount (10 pages) is given to decimals, only 3 1/3 per cent 
of the book would be given to the subject. Table II therefore gives 
the data of Table I in relative amounts of space given to different 
subjects. 

Further light was thrown on the problem by a second type of 
classification, shown in Table IV. Using the same cards, the contents 
were grouped according to general types of content irrespective of 
the topics treated. Examples of these types of content are: rules and 
principles, definitions, drill and written problems, and explanations. 

Table V was set up to show the data given in Table IV in terms 
of per cent for the same reason as was given in connection with 
Table II. 


RESULTS OF THE ANALYSIS 


Space given to each topic—In Tables I and II there is furnished 
a complete picture of the number of 400-word pages and the per cent 
of total space which each author of the 13 sets of arithmetics devoted 
to particular subjects. These subjects are shown under 32 major 
classifications and 44 subdivisions. Some of the major classifications 
found in the period before this (1851-1880) are not found in the 1881- 
1910 period; for example, barter; tare, trett, and cloff; mechanics; 
and building association business. Some new general classifications 
appear, such as stocks, properties of numbers, the metric system, and 
cancellation. A new subtopic, equated payments, appears under per- 
centage. 

The number of 400-word pages found in the 13 different series 
varies from 581 in the Indiana Schoolbook series (43) to 895 in the 
Southworth-Stone series (47). The extra 314 pages in the Southworth- 
Stone books are devoted chiefly to a much fuller treatment of a few 
subjects. For example, 109 pages are given to percentage as compared 
with 55 in the Indiana Schoolbook series; 51 pages are given to decimals 
as compared with 20; and 119 pages are given to fractions as com- 
pared with 52. 

The “Big Ten” of the 32 subjects treated are given 7,991 pages 
out of the total of 9,272 contained in all books combined. In terms of 
percentage, 30 per cent of the subjects treated in all texts are given 
over 86 per cent of the total space. They are treated in every text 
with one exception: Geometric forms are not included in the Indiana 
Educational series (38). 

Several subjects included in Tables I and II have been presented 
by only one to three authors. For example, alligation, double partner- 
ship, duo-decimals, foreign money, and perpetuities and annuities are 
each included by only one author; analysis, aliquot parts of fractions, 
and imports and exports are each treated by only two authors; aliquot 
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parts, arithmetic, reduction of fractions, single partnership, and geo- 
metrical progressions have been handled by three authors. 

Other subjects, though included by all authors or by all but one 
or two, nevertheless receive only a small per cent of space. An example 
of this is longitude and time, which is included by all authors but 
receives only .65 per cent of total space. The metric system, included 
by all but one author, is given only 1.04 per cent of space. These 
cases, both where subjects are included by only one to three authors, 
and where subjects are included by all authors but are given little 
space, are two of the very few examples of a unanimity of opinion 
among the 13 authors. 

From the standpoint of practical material, the analysis of the 
13 series of this period does not show that the authors give large 
amounts of space to some subjects which are very necessary in business 
and in practical life. Such subjects as bills and accounts, bonds, 
federal money, stocks, and taxes are given very little space—a com- 
bined total of 4.20 per cent. 

Interesting variations in amounts of space given to different 
subjects by different authors may be found all through the tables. 
Wide differences are found—and without rhyme or reason. One 
author gives a certain amount of space to a topic and the man imme- 
diately before or after him doubles it or cuts it into half. A good 
illustration of this is found in two of the later writers, Hornbrook (45) 
and Colaw and Ellwood, in the Johnson series (46): Hornbrook gives 
15.21 per cent of space to fractions; Colaw and Ellwood cut this almost 
in half—7.98 per cent; but when it comes to fundamental processes, 
Hornbrook gives it only 17.95 per cent of total space, and the John- 
son series doubles that amount to 36.81 per cent. In space given to 
total percentage, however, these authors are not so far apart—10.50 
per cent and 13.00 per cent. The same kind of variations appear in 
Tables IV and V where Hornbrook gives less than half as much space 
as does the Johnson series to.definitions and explanations, and twice 
as much as do Colaw and Ellwood to notes to students and teachers. 
It is difficult to determine any reasonable explanation for these wide 
differences of viewpoint as to subject matter. 

The major topics in Tables I and II are listed in Table III in the 
order of total space given to each topic in the 13 books. This table 
brings into clearer perspective the consensus of opinion of the 13 
authors as to the prominence that should be given to the different 
kinds of arithmetical material. 

The conclusion might be drawn at once that this list is an accurate 
picture of the consensus of opinion as to the proportion of total space 
that should be given to particular subjects. In general, that is probably 
true, but we cannot be sure about particular items. For example, accord- 
ing to Table III percentage is voted second in importance and fractions 
third. But Table II shows that the vote is anything but unanimous; 
percentage received a bare majority of one per cent of space, while six 
authors thought the subject of fractions more important than that of 
percentage. 

In the case of fundamental processes, which heads the list in Table 
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TABLE Ill. MAJOR TOPICS IN ORDER OF SPACE GIVEN TO EACH 


Topics Pages Per cent 
da 1,073.24 11.57 
Miscellaneous problems 804.61 8.68 
610.66 6.59 
Comp d d inate RETR cicccoccccusscecencee 526.54 5.68 
Foreign and domestic exchange ............-seeee005 82.34 .89 
Other miscellaneous items ...........-.sceeeeeeeeeee 66.34 .72 
32.86 35 
10.01 ll 


III, the vote is unanimous and decisive. In no case, as shown in Table 
II, does an author place either percentage or fractions, or in fact any 
other subject, ahead of fundamental processes. The “tool subjects” cer- 
tainly receive their just dues when compared with any other particular 
subject. But in Table V it is seen that fundamental processes, when 
compared with a group of “types of content’ closely related to each 
other, does not receive a disproportionately large amount of space. 


Space given to each type of content—Tables IV and V show the 
total number of actual 400-word pages and the percentage of such 
pages given by each author to the different general types of processes 
usually found in arithmetics. The total pages shown for a particular 
book in Table IV do not tally with the total pages shown in Table I 
because in Table IV there is a considerable amount of overlapping. 
For example, the type of processes designated “combined addition or 
subtraction” includes material listed under drill problems, definitions, 
etc. 

In making comparisons in this field, it is best to deal with Table 
V which gives in terms of per cent the picture of ways of handling 
content. There is little unanimity among the authors as to the per 
cent of space that should be used in handling the different subjects. 
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One would think that experience, tests, experiments, and the like would 
demonstrate the relative amount of treatment each type of content 
should receive. But in writing these arithmetics every author seems 
to have gone according to whim or caprice—or, if not that, at least 
according to his own ideas of value. 

In every case, per cent of space given to each of the 16 different 
methods of procedure indicates a radical difference of opinion. One 
man (41) gives 1.69 per cent of his total space to definitions while 
another (37) gives 9.80 per cent, or six times as much. One author 
(41) uses .90 per cent of his total space for tables and explanations, 
while another uses 4.65 per cent, or five times as much. In rules 
and explanations, the range is from .68 to 5.69 per cent, the latter 
being nine times as much. 

Even to the two types of processes, drill and written problems, 
which together are given over 50 per cent of the total space of all 
books, there is a radical variation in amounts of space given by dif- 
ferent authors. In drill problems the range is from 15.05 to 45.37 
per cent; in written problems it is from 10.41 to 32.43 per cent. The 
consensus of opinion of the 13 authors is that 29.43 per cent of space 
should be given to drill problems; but two men differ widely from 
this opinion. 

Table V shows that by far the highest per cent of total pages 
is given by most authors to drill problems as compared with other 
types of content. Was this done because the authors were convinced 
that drill problems were the most important type of arithmetical pro- 
cedure, or was it because the drill type of work was the easiest kind 
to prepare? One author (41), as shown above, uses 45.37 per cent of 
his total space-for drill problems. He gives a total of only 2.11 per 
cent to definitions, rules, questions, and notes to students and teach- 
ers. Furthermore, he gives only 8.76 per cent of his total space to 
written problems. This same tendency to avoid too much mental exer- 
cise in the preparation of texts comes to light in another phase of this 
analysis and will be pointed out there. 

Some interesting things are to be noted in connection with the 
analysis of the fundamental processes (addition, subtraction, multipli- 
cation, and division). But not a single trend can be pointed out since 
the later authors as a group did not noticeably increase or decrease 
the per cent of space given to any of these subjects. Multiplication 
shows the highest total per cent, but it is not because the later authors 
felt multiplication to be more important than the earlier authors be- 
lieved it to be, since five of the last half dozen authors give it a lower 
per cent than do five of the first half dozen (they are arranged in 
chronological order). Again, multiplication is given a higher per 
cent of total space than division. But this does not show that there 
is agreement that multiplication is more important, for five authors give 
more space to division. Two or three authors, by giving a dispropor- 
tionate amount to a particular subject, can make total per cents de- 
ceptive. 

The greatest unanimity is found in giving subtraction the least 
amount of space among the four fundamental processes. Only two 
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authors give subtraction more space than they give to addition. But 
there is no trend toward decrease or increase of space for subtraction, 
the first half dozen authors giving an average of 3.21 and the last 
half dozen 3.13 per cent. 

On the old controversy over the importance and neglect of the 
fundamentals of arithmetic this analysis throws an interesting light. 
Table V shows that about 90 per cent as much space is given to rules, 
tables, definitions, questions, notes to teachers, etc. combined as is 
given to fundamental processes—addition, subtraction, multiplication, 
division, and all combinations of these; that is, the mechanics of in- 
struction take up almost as much space as the total amount given to 
actual work in the fundamentals. 

Minor points of comparison and contrast may be noted without 
difficulty. The reader’s individual interests will point the way. 


Analysis of problem subjects—In order to obtain a fuller under- 
standing of the actual content of the arithmetic texts of this period, 
a study has been made of the kinds of subjects around which the writ- 
ten problems are built. To get a complete picture, all concrete sub- 
jects in each book have been listed in alphabetical order and the num- 
ber of times each subject is used has also been ascertained. 

As a basis of comparison, these problem subjects were classified 
according to certain fields of interest or subject matter. Thirteen 
of these fields or classifications were chosen as samples and are 
given in Table VI, together with the number of words found in each 
field and the total number of times these words are used. 


TABLE VI. NUMBER OF WORDS USED IN EACH OF 13 PROBLEM-SUBJECT 
FIELDS AND TOTAL NUMBER OF TIMES THESE WORDS ARE USED 


Classification Number of Total times 

words used 
Alcoholic beverages 6 66 
Animals, fish, birds, and fowl ...........00ceeeeeeeeeeeee 58 1,719 
Building and construction terms and material .......... 103 1,959 
Military terms and references ...........ssceccccccscccees 20 69 
Schools and school references ...........2.seeeeecccceccers 28 1,133 


Within these groups of problem subjects certain words are used 
much more often than are others. From each of the 13 groups, there- 
fore, several words were selected which rank among the highest in 
frequency of mention. Table VII was then set up to show in detail 
which authors use these words, and how many times each word is 
used. The table also shows whether the four most recent authors 
of the 13 use the words more times or fewer times than the four 
earliest authors of the period. This gives the opportunity to see at 
a glance whether certain items came into current use during this 
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period, or dropped out of use, or perhaps changed in usage very little 
or not at all. Certain trends might thus be discovered. 

Table VIII also gives the total number of different problem 
subjects used by each of the 13 authors and the number of 400-word 
pages in each series of texts. The average number of problem subjects 
per page shows whether an author used a wider or narrower variety 
of subjects in making problems than did other writers. 

There are several tendencies that may be mentioned in the use 
of problem subjects. While it is readily seen that common everyday 
subjects are used in problem construction, it is noted that the authors 
overuse many of them. The tendency is to select a favorite word and 
to “ride it to death.” For example, horses are used as a problem 
subject 692 times. One author (37) uses the word 87 times, and 
another author (46) uses it 85 times. Two authors, (44) and (47), 
use houses 92 times each; and all the authors together, 590 times. 
Certain foods receive undue notice: apples are used 478 times; butter, 
259; oats, 235; oranges, 270; eggs, 360; potatoes, 249. These items 
were common and familiar, of course, but their continued use certainly 
tends toward making the problems monotonous. Further examples are 
plentiful. Farmer is used 614 times; dealer, 305 times; agent, 222 
times; merchant, 543 times. These four gentlemen do 56 per cent 
of all the work allotted to all occupations. 

Certain words not included in Table VII showing the selections 
from the 13 classifications occur an undue number of times. In anal- 
yzing the books of this series, the words denoting measurement have 
not been recorded. The word “acres,” however, is included because in 
many cases it stands for land or farms. This word is used as a prob- 
lem subject 792 times! Other words of this group are: land, used 
528 times; farm, 504 times; man, 776 times; stocks, 549 times; and 
books, 394 times. 

Another tendency in the selection of problem subjects is to use 
general or generic terms much more often than specific terms. For 
example, apples are used 478 times—but a good juicy Jonathan, or a 
beautiful Belleflower, or a wormless Winesap is not mentioned; and, 
again, houses are used 590 times, but a beautiful bungalow not once. 
Man, man, man, 776 times, but hardly an Englishman, Chinaman, Rus- 
sian, Negro, or Red man in the lot! Corn is mentioned 229 times but 
Country Gentleman or Stowell’s Evergreen not at all! Horses are 
led in 692 times, but what kind—Percheron, Belgian, Clydesdale? In 
nearly all cases there is no mention of breed and the student is left 
to take it for granted that the horses are just plain plugs. 

Some noticeable contrasts in frequency of mention are found: 
milk is mentioned 263 times, but ice cream only once! Oranges are 
used 270 times but grapefruit only once; cheese, 60, but pie only 9 
times! Bread is mentioned 28 times but mince-pie just once. The 
authors certainly do not use the subjects most popular with children. 

In an analysis of this table one may see a few differences in 
the number of times a problem subject is used by the first four and 
Inst four authors. For example, the automobile is first mentioned 
by Hornbrook (45) in her Advanced Arithmetic, written in 1900. Then 


{ 

| 

| 


ARITHMETIC TEXTBOOKS, 1881-1910 35 


the last three authors mention this item 12 times. Another item of 
interest is that battleships are mentioned by only one man, Smith (48), 
writing in 1904, although six of the 13 sets of arithmetics were writ- 
ten after 1898, the year the battleship Maine was sunk by the Span- 
iards. The popular slogan had been “Remember the Maine,” but only 
one of the six authors remembered. 

In several cases the per cent of increase or decrease in use of a 
particular subject would seem to indicate a radical change in interest. 
But in these cases the frequencies of mention are too small to afford 
a basis for conclusions. For example, the word “army” shows a 67 
per cent decrease in use—but it is used only three times in the first 
five books and one time in the last four. The same is true of hounds, 
8 to 1, and ladder, 4 to 10. Per cents in these cases have no signifi- 
cance. ‘ 

A few words were evidently dropping out of use as problem 
subjects because they were no longer of interest or because they were 
no longer familiar. For example, the word “drawer” drops from 51 
to 11. On the other hand, certain articles of commerce and certain 
commodities and foods were coming into greater use. Examples of 
these are bags, increasing from 17 to 34; copper, 2 to 10; coffee, 36 
to 80; corn, 37 to 116; milk, 52 to 110; silver, 15 to 39; tin, 5 to 14; 
and wine, 5 to 10. 

Perhaps the most noteworthy tendency in the use of problem sub- 
jects is found in connection with terms that have to do with educa- 
tion. In almost every one of these terms there is an increased use. 
Blackboard increases from 14 to 72; desks, from 15 to 23; pencils, 
from 40 to 84; pupils, from 37 to 72; schools, from 55 to 103; school- 
room, from 20 to 44; and teacher, from 13 to 42. Certainly these 
increases manifest a definite trend toward a much fuller use of a 
group of problem subjects which were constantly at hand. 

Table VI is included chiefly to give a condensed picture of the 
variety of problem subjects used by the different authors, and to show 
the breadth of vocabulary exhibited by some as compared with others. 
Paucity of subjects is indicative of one of two things: either the 
author is limited in his knowledge of subject matter, or he is unwilling 
to take the time and trouble to select and use a wide variety of subjects. 

As evidenced by the texts at least, there is a wide difference in 
the working vocabularies of some of the men. For example, Walsh 
(41) uses only 400 different problem subjects as compared with South- 
worth (40), who uses 898, and as compared with the average of 581 
used by all authors. 

Perhaps a better, or truer, comparison is found in the averages 
of the number of problem subjects per page, as shown also in Table 
VIII. The lowest is Southworth-Stone (47) with an average of only 
2.17 per page of written problems as compared with Woodward (44) 
with an average of 9.59 per page. 

Table VIII is also a commentary on the claims made by the dif- 
ferent authors as to the practicality of their books. The natural 
conclusion would be that the wider the variety of problem subjects 
used the more interesting the book would prove to be to the pupils; 
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and the more interesting the book, the more practical, in that it leads 
to more enthusiastic and thorough study of the subject matter. 


Sample problems showing subject matter—In the preceding bulle- 
tins of this series of analysis of arithmetic texts, several word lists 
were included showing problem subjects which had become obsolete, 
or were rarely used, or were unfamiliar to people of this generation. 
Many articles of clothing, kinds of cloth, trade terms, occupations, 
and the like, mentioned in the earlier series, are strange to the ears 
of most readers of today. But in the analysis of the books of the 1881 
to 1910 period few such strange terms come to light. In fact, of the 
thousands of problem subjects used, a paltry total (perhaps a half 
dozen) was found with meanings that are not familiar today; and most 
of these are in the realm of dress goods. Word lists such as have 
been included in the earlier studies cannot, therefore, be included in 
this bulletin. 

It must not be inferred, however, that there has been a trend 
away from the use of obsolete or unfamiliar terms in problem making. 
There is little or no proof that, at the time they were used, the terms 
in the earlier books were obsolete. It can be said here merely that 
the 1881-1910 period is so close to the present time that we are 
familiar with practicaliy all problem subjects used by writers in 
that period. It can be said definitely, also, that in problem con- 
struction these authors led the pupils of this period along familiar 
paths. 

In order to see more definitely the relationship between the 
kinds of problems presented in the arithmetics of the period from 1881 
to 1910 and the actual ordinary life situations which prevailed at that 
time, it is necessary to have sample problems from many different 
fields of activity. From these samples it may be possible to determine 
whether the authors succeeded in relating their books to the needs 
and conditions of the period. 

In another section of this study, some sampling has been done 
which reveals that all the authors slipped up in a few cases in 
their efforts to include only accurate and practical problems. But 
these selections constitute only a small percentage of the total prob- 
lems of each book, and by no means prove that the books are not 
practical. A fuller sampling of the problems from 21 different fields 
or phases of life should throw additional light on the questions. 


Agriculture— 

In the field of agriculture, for example, a great variety of farm 
products, farm practices, and farm animals are made use of in draw- 
ing up problems. The following are typical: 


A farmer gave 55 sheep for 11 young horses. 

One acre of land produces 48.37 bu. of wheat. 

If the United States produces 547,303,000 bu. of wheat in one 
year, worth 70c a bu... . 

When this country produced 2,105,102,400 bu. of corn a year, aver- 
aging 25 bu. to the acre... . 

In a year when the census showed 18,108,666 cows kept for milk, 
their value was estimated at $543,259,980. 
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The greatest recent average yield of potatoes per acre was in 
Nevada, where 1,753 acres produced 190 bu. to the acre. 

Cotton was first planted in the United States about 1759. 

When hay is worth $20.3/4 per ton, how much will 7/12 of a ton 
cost? 

Mr. Ward sells 7 qt. of milk at 8c. 

A farmer bought a home for $100. He traded his home for a 
yoke of oxen, and sold the oxen for $120. 

If a farm hand should earn $20. for laboring 4 weeks. . 

A farmer bought 7 oxen at $65 each, nine cows at $42 each, and 
120 sheep at $5.50 each. 

Three men bought a threshing machine at $560.00. 

A farmer wintered 17 horses from Dec. 1 to Apr. 1 at $12. per mo. 

Land in one part of a certain county in Illinois is worth $20 an 
acre. 

A sugar plantation produces 2,000 bbl. of sugar. 

A yw —? watering trough is 6 ft. long, 18 in. wide, and 14 
in. deep 

If a poultry raiser sets some eggs and 15% fail to hatch. . . 

A farmer raised 6,824 bu. of grain. By fertilization he increased 
the yield the next year by 8%%. 


These samples show that the authors as a group had a wide 
knowledge of farm life and used it in a way that would appeal to 
farm youths. 


Business transactions— 

A great many of the problems brought into use by the different 
authors have been drawn from the field of business. These are of 
an exceedingly wide range and deal with subjects of interest to youths 
from many districts and from many walks of life. 


A drummer earns $2,500 annually; $1,000 is guaranteed salary. 
The remainder is his commission of 5%. 

A drover bought 39 oxen from one man, 48 from a second, and 
59 from a third. 

By selling a house for $5,700, a man made a profit of $250. 

A merchant’s sales for January amounted to $28,000, but 12% 
was lost in bad debts. 

An invoice of jams is charged at $2,500 on six months’ time. 

A dealer bought a boat load of coal for $300.00, and by retailing 
it at $6.25 a ton, gained $75. 

A merchant failed owing $18,500, with $7,200 assets. 

Mr. Godfrey, owning 2/11 of a silver mine, sold 2/3 of his share 
for $13,000. 

A man borrowed $8,000 in Boston at 4%%, and loaned it in 
Oregon for 8%. 

A wholesale dealer marks bicycles at $60, subject to a discount 
of 33 1/3%. 


A wine merchant imported 200 doz. quart bottles of champagne 
at $14 per doz. 


The samples given above are just a few selections from hundreds 
of similar problems. It will be noted that even the few selected 
range from jam on the shelf to silver mines in the mountains. 


Children’s occupations— 

Children’s occupations is a field in which the pupils would have 
a natural interest; a field also which would test the author’s knowledge 
of children and his ability to make use of common material. The 
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comparatively small number of problems in this field would indicate 
one or more of the following: there were not many kinds of work 
for children during this period; not many children were engaged in 
any occupation; the authors were unfamiliar with the field; or, the 
work in which children were engaged was not considered of sufficient 
interest or of sufficient value to be used in problems. 

A sampling of the occupations mentioned is of interest: 


A boy purchased 10 copies of a newspaper for 20 cents and sold 
them for 30 cents. 

Helen used 16 eggs in making 4 cakes. 

Jennie sewed 6 buttons on her shoes. 

If Frank and James can mow the lawn in 2 hours... . 

Willie gathered a bushel of chestnuts. 

Henry gathered a bu. of beans from his garden and sold them 
for 25 cents a peck. 

If you are building a ese and need a stick 15 7/8 in. 
long for a window sill. . 

A boy is offered a salary of $7 a week in a store. 

A boy has been given an acre of land for a garden. 

John drives the cows home to be milked each morning and evening. 

Two boys formed a partnership to mend bicycle tires. 

Walter and Thomas sold lemonade at a fair. 

Anna and Mary each picked 9 qts. of berries. 

Two boys received 24 cents for cutting wood. 

Three girls made paper dolls for a fair. 

Six boys are hoeing corn. 

A boy sold 8 fishes for 4/5 of a dollar. 

If three boys gather daily 2 gal., 3 qts., 1 pt. of sap from each 
of three trees. . . 

If an office boy earns 15¢ per day. . 


Among the problems found in this field, by far the largest number 
have to do with selling newspapers, picking berries, gathering nuts, 
and taking care of vegetable or flower gardens. While there is a 
fairly wide range of subjects, not many of these subjects have been 
used exhaustively. 


Education and schools— 

Education and schools, as a field from which to draw problem 
material, was used rather extensively by most of the 13 authors. Mat- 
ters of costs, attendance, equipment, teachers’ expenses, class work, 
books, size of classes, grades, distances which pupils live from schools, 
and various other things have been freely drawn upon. The following 
items are a fair example: 


If 42 pupils were divided into six equal classes, how many in each? 

If in a school of 575 pupils, the number of boys is 7/16 the number 
of girls. 

If there are “18 ‘school buildings in a city and an average of 
690 pupils in each. . 

Milton’s geography cost 15 cents, his reader 39 cents, and his 
slate 18 cents. 

A lad rides each day 8 miles in going to and from school. 

A lesson, in arithmetic contains 30 examples. 

A certain school had 6 blackboards, each 9 ft. 4 in. long and 3 
ft. wide. 

In a certain school the salary of the teacher was $800. 

A girl’s entire expense at a boarding school was $6 per week. 
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In a siast containing 567 white children every tenth child is 
colored. 

On Friday there were 68 pupils present in a school and 12 absent. 

A girl received 100 per cent in three studies and 80 per cent in 
the fourth. What is the average? 

The schoolroom thermometer registered 63° and then rose 3°. 

There — 255 pupils in the grammar grade and 41 in the high 
schoo 

School is in session from nine o’clock to twelve, and from a quar- 
ter after one to half-past three. 

Of 30 pupils in a certain grade, three were not promoted. 

Of 72 students who tried to pass the entrance examination to a 
university, 16%4% failed. 

ee 392 books in the school library, and 219 new ones were 
a 

When Arthur was a year old his father Bag $50 in the bank 
for college expenses. He put $50 in the bank every birthday 
till Arthur was 18. 

The ratio of children in school to the total population is 1:5. 

In a city having 3,210 school elton, 16 2/3% never missed a 
day of school last year. 


Dress— 

Another ‘broad field which has proved to be a fruitful source of 
problem content is that of dress or wearing apparel. In a large pro- 
portion of the problems dealing with this subject the question of cost 
is of chief interest. The prices of some articles of apparel are much 
lower during the 1881-1910 period, if the prices quoted are bona fide, 
than they are today. 

Some problems dealing with dress are the following: 


A lady gave $42 for a dress, $7 for a bonnet, $2 for a pair of 
gloves, and $5 for a pair of shoes. 

If it takes 2% yds. for a jacket, and 3% yds. for a coat, how 
many yds. for both? 

A woman spends a dollar for 6% yds. ‘of ‘¢alico at 8 cents a yard, 
and some ribbon at 32 cents: a -yard. 

What will 9 pairs of boots cost at $5.25 a pair? 

Samuel bought a coat for $20.25, a vest for $7.50, and a pair of 
trousers for $9.75. 

— a pair of shoes for $2.50 for which the dealer paid 


John’s overcoat cost eighteen dollars. His hat cost 1/6 as much. 

If I buy a collar for 25 cents, some gloves for 37 cents, and some 
ribbon for 8 cents. . 

The cloth of Ruth’s dress ‘cost $8 3/4. The making cost 4/5 as 
much, the trimming cost 7/10 as much as the making, and the 
linings cost 3/7 as much as the trimmings. 

A  ~ rr 9 a hat for $2%, a vest for $2 3/4, and a linen coat 
or 


Foods— 

As in the matter of dress, most of the problems in the field of 
foods also have to do with costs. The foods mentioned are among those 
common with us today. The prices given are on the whole much lower 
than the price of such foods today, but were no doubt in line with the 
facts of the time. The following are fair samples: 


If a turkey weighing 10% lbs. cost $1.68. . . 
I paid $.70 for 3.5 lbs. of porterhouse steak. 
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What is the cost of 26.25 lbs. of sugar @ $.0625? 

If 0.8 of a gallon of cream cost 30 cents . 

How many pounds of butter can be bought with 3/4 of a dollar, 
if one lb. costs 1/8 of a dollar? 

I bought a bu. of tomatoes for 70 cents; a half bu. of turnips at 
20 cents, and a peck of beans at 10 cents. 
A lady stopped at the grocer’s and ordered 3 heads of lettuce at 
9 cents each, and 2 bunches of asparagus at 6 cents each. 
What will be the cost of a pint of maple syrup if a quart is worth 
22 cents? 

The cost of a live turkey weighing 14 lb. was $2.00. The waste 
in dressing was 3/7 of the weight of the turkey. 

The price of California peaches was $3/4 per dozen in July. 


Mary paid 10 cents for a dozen peaches and 2 cents apiece for 
bananas. 


A grocer bought 60 gal. of maple syrup for $30., and sold it at 
16 cents a quart. 


Hiram bought 6 pecks of berries at 50 cents a peck and sold them 
at 15 cents a quart. What was his profit? 

A farmer exchanged 45 lb. of butter at 24 cents a lb. and 6 doz. 
eggs at 12% cents a doz. for cloth at 20 cents a yard. 

When 7 lbs. of sugar cost 87% cents how much do 3% Ibs. cost? 


Health and sanitation— 

On matters of health and sanitation the authors had very little 
to say. Few problems are based on this subject and most of those 
that are center around the question of necessary air space for school 
children. Samples of these problems are: 


An epidemic decimated a Southern village leaving it with 639 
inhabitants. 


A schoolroom . . . seats 49 pupils. Each one needs 1,800 cu. ft. 
of air an hour. 


Every person breathes on an average 28 cu. ft. an hour. 


Some of the pictures found in the later books of the period might 
have been intended as suggestive of health problems or of sanitation. 
It is possible, of course, to read into the pictures more than the author 
intended. But some problems are based on pictures which are sug- 
gestive of sanitary methods. For example, a dairyman is pictured in 
White’s elementary book (37), published 1883, using a long-handled 
dipper in pouring milk into a pitcher which the housewife has brought 
out to him in the street. The large milk can in the dairyman’s vehicle 
is open to the dust of the street. In a later book, Smith’s primary 
text (48), published in 1904, a dairyman is pictured delivering milk 
in sanitary capped bottles. In neither case is any statement made as 
to sanitary methods; nevertheless the pupils are led to observe the 
actual conditions. 

Other pictures in White’s primary text (37) show unsanitary con- 
ditions; for example, a dog in a grocery store, and apples being 
shoveled into barrels from a barn floor in front of horses which would 
be breathing and coughing over the apples day by day. Such condi- 
tions no doubt were common and not considered unsanitary. Later 
authors, perhaps, would not permit such pictures to be included. 


Historical information— 
A great many references to history are found in the series covering 


— 


42 BULLETIN OF THE SCHOOL OF EDUCATION 


1881 to 1910. Most of them are to particular dates of important 
events. In some books such references are found grouped on one or 
two pages and, no doubt, became monotonous to pupils. Many of the 
books, however, include an interesting variety, and furnish a great 
deal of informative material. The following are a few selections: 


China is to pay Japan an indemnity of $160,000,000. One half is 
to be paid at once, and the remainder in 6 years, with simple 
interest at 6%. 

Alaska was ceded to the United States by Russia June 20, 1867. 

How many years between the breaking out of the American Rev- 
olution, April 19, 1775, and the declaration of war against 
Great Britain, June 19, 1812? 

Columbus discovered America in 1492. George Washington was 
born in 1732. Henry Hudson discovered the Hudson River 
in 1609. The Pilgrims landed at Plymouth in 1620. Boston 
was founded in 1630. The first American newspaper was 
printed in Boston in 1704. The Declaration of Independence 
was signed in 1776. George Washington became president in 
1789. The first passenger railroad in America was begun in 
1828. The Great Chicago fire was in 1871. Our war with 
Spain began in 1898. 

Gold was discovered in California in 1848. How many years 
ago was that? 

How many years are there between the establishment of the 
Republic of Rome in 509 B.C., and the Declaration of Inde- 
pendence in 1776 A.D.? 

How long from the destruction of the battleship Maine, February 
15, 1898, to the destruction of the Spanish fleet in Manila 
Harbor, May 1, 1898? 

How many years from Centennial exhibit at Philadelphia in 1876 
to Columbian exhibit at Chicago in 1893; from the battle of 
Lexington in 1775 to the firing on Fort Sumter, 1861? 


Human relations— 

Examples in this interesting field are few in number. Is it be- 
cause the authors were not socially minded, or because such problems 
were not popular during this period? It is quite certain that, in any 
period, there would be no lack of material in this field. 


A southern county contains 14,700 blacks; 33 1/8% of the popula- 
tion are white. 

A charity concert realizes $200.85 for the benefit of the poor. 
The expenses were 35% of receipts. 

Some boys bought a pie, and each ate 25% of it. If the whole 
pie was consumed, how many boys were there? 

A millionaire left a fortune to a college, three churches, and 
an orphan’s home. 

A man willed $98 more to each of his two sons than to each 
daughter, and to the widow $536 less than to his 5 children. 

8 children give 9 cents each to a children’s Aid Society. 

A man bought 358 bu. of corn at 78 cents a bushel; he distributes 
88 bushels among his poor neighbors. 

Dr. Henry Pratt has made 12 visits to Mrs. Mary Pauls, whose 
daughter has been ill. His charge is $1.50 a visit. He has 
furnished $2.75 worth of medicine. 

A drove of 8,450 cattle on their way north from Texas was stam- 
peded by Indians and 30% were stolen. 

On pe ag day Mr. Brown divided $3 1/5 equally among 4 poor 
children. 
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Industry— 

In order to make their arithmetic texts practical for a large group 
of students living in or near industrial centers, a fair selection of 
problem subjects from the field of industry has been included in 
most of the books. As samples from this field the following selections 
have been made: 


A mining company produced 17,687 oz. of gold worth $20.67 an 
ounce and realized 30% profit. 

A furniture factory made 280 tables which sold at $3.00 each. 

An iron foundry made 875 stoves in one week, 873 in another 
week, and 884 in another. 

The Bloum’s Plow Works made 12,345 plow joints in June, 12,675 
in July, ete. 

A manufacturing corporation makes $20,000 a year over all ex- 
penses. The stock consists of 4,000 shares, $7.50 par value; 
what rate dividend may be declared? 

There are 2,741 operatives in a corporation. 12 overseers get 
$3.50 a day; 25 second hands get $2.50, 1,305 earn $1.50; 215 
men and 731 women earn $1.25 each and the remainder 96 
cents each. 

A glass factory in Newark made in one day 1,760 tumblers, 860 
goblets, 2,125 ounce bottles, 1,240 two-ounce bottles, 375 fruit 
jars, 3,600 glass tubes, and 1,200 other articles for laboratory 
purposes. 

It requires 7,020, 000 bricks to build a foundry. How many teams 
will it require to draw the bricks in 60 days, 6 loads a day, if 
1,500 bricks is a load? 

The receipts of a factory for a certain year were $1,374,837.64 
and the expenses were $1,100,095.75. What were the profits? 

A cabinet maker finds that each of 18 desks which he is making 
requires 5% dozen screws. 

An organ manufacturer sold during 1891 nine church organs, the 
average price of which was $7,963.00. 


Insurance— 

The amount of business carried on in insurance during the years 
1881 to 1910 would be, as we know, comparatively small as compared 
to the amount transacted since that time. The number of problems 
based on different types of insurance is comparatively small. 


A factory worth $45,000 was insured for 2/3 of its value, at 1 3/4%. 

A man insured his life for $8,000, paying $26.30 for $1,000. If he 
should live 20 years after he was insured, what would be the 
amount of the premiums paid? 

What would it cost to insure a building worth $9,840 for 2/3 of 
its value at 7/8%? 

A man at the age of 40 years was insured for $3,000, at the rate 
of $17.60 for $1,000 payable semi-annually. 

A steamer and cargo worth $450,000 are insured for 3/5 of their 
value. The premium is $6,750. What is the rate? 


Home economics— 

For some reason the field of home economics has not been utilized 
very fully in the making of problems. It is a fruitful field, and one 
quite familiar to both boys and girls. Home work, home problems, 
home supplies of all sorts could have been used freely as subject mat- 
ter for problems and would certainly have been more practical and 
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more interesting than some of those included from other sources. A 
few of the home economics subjects used were: 


The weight of materials for a recipe for blueberry pudding for 
a family of 6 is as follows: ... 

In buying 2 dozen cans of peaches, how much is gained by buying 
at $3.75 a dozen, over buying at 3 cans for a dollar? 

Mrs. Smith’s wash bench is 4 feet long and 1 3/4 feet wide. A 
tub is set upon it in such a way that the lowest hoop touches 
the front edge and also the back edge without extending over. 
What is the circumference of the top? 

An extension table is 12 feet long when its four boards are in 
and 7 feet long when they are out. How wide is each board? 

A lady bought a rug for 4 ten dollar bills, a desk for 2 ten dollar 
bills, and a chair for $8. 

How many strips of ingrain carpet will be needed for a room 18 
feet square? How many running yards? 

A lady has two silver cups and only one cover for both. The 
first cup weighs 16 oz. and when it is covered weighs 3 times 
as much as the second cup; but when the second cup is covered 
it weighs 4 times as much as the first. What is the weight of 
second cup and cover? 

Mr. Bacon gives his daughter Louise $150 to furnish her room. 
She pays $65 for a chamber set, $22 for a sofa, $16.25 for a 
bookcase, $31.62 for a carpet, and the rest for pictures. 

A woman bought a sewing machine for $64 and agreed to pay for 
it in installments of $4 a month. 

A floor is 18 feet long and 3 yards wide: What will it cost to 
cover it with linoleum at $1.25 per sq. yd.? 


Interesting items— 


Some examples are given here of a type of subject used to some 


extent by all authors. Items of information and unusual and unrelated 
facts are given which might be classified as miscellaneous. Not all 
are really useful facts, but to many students all would be interesting. 
From the standpoint of assisting the pupil to be well informed, these 
problems could be rightly classified as practical. 


The President of United States gets $50,000 a year. [This item is 
given in almost all books. Why not salaries of congressmen 
and cabinet members, etc.—for comparison and information?] 

Take some number, double it, add 20, divide by 2, take the first 
number; you have 10 left. 

The tallest church spire in the world is that of the Cologne 
Cathedral, 501 ft. 

The tallest column is the Geo. Washington Monument which is 
555 ft. 

The largest cathedral in the world is St. Peter’s at Rome. It 
has a standing capacity of 54,000. 

Every 10 people in the United States consume on an average 650 
lbs. of sugar annually. 

We have 195 life-saving stations on the Atlantic and Gulf coasts, 
58 on the Great Lakes, 16 on the Pacific, and 1 on the Ohio. 

A grocer bought 75 lbs. of soap at 6% cents a lb. While on hands 
it dried away % in weight. He sold it at 8 1/3 cents a pound; 

in or lose? 

The skull has 8 bones, the face 14, the ear 3, the trunk 53, the 
shoulders 4, an arm 3, the wrists 16, the hands 38, the legs 8, 
ankles 14, and the feet 36. 

The largest bell in the world is in Moscow. It weights 216 T. 
A bell in Burma weighs 117 T. One in Pekin weighs 53 T. 
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The great pyramid, whose base is square, measures 763.4 ft. on 
each side. The slant height is 612 ft. 

Gold weighs 19.36 times as much as water, and a cubic foot of 
water weighs 62.5 Ibs. 


Labor— 

If the scarcity of problems in this subject-matter field is any 
criterion, the 13 authors of this period did not have much interest 
in a knowledge of labor. A large percentage of pupils in the grades 
undoubtedly came from the families of laborers. Were the interests of 
these children purposely disregarded? 


If a bricklayer’s hod contains 20 bricks, how many loads must be 
carried for a drain requiring 2,920 bricks? 

A California hop-picker picks 3 bags of hops a day, averaging 
60 lb. to the bag. 

What wil! it cost to plaster a room 16’ x 14’, 9’ 16” high, at 18 
cents a sq. yd.? 

If it takes a man 10 minutes to saw a log into 3 pieces, how long 
to saw into 4 pieces? 


Living expenses— 

Much greater use might be made of subjects from this field than 
is made by most authors. Perhaps it was felt that children are not 
much interested in living expenses as such. Nevertheless, large num- 
bers of items from this field might have been used as a basis for 
problems. 


The coffee for our breakfast cost 6 cents, the potatoes 4 cents, 
the meat 32 cents, and bread 4 cents. 

A man’s income is $16.50 a week, and his weekly expenses are 
$20.45. If he has $158 in reserve, how many weeks can he 
live without incurring debt? 

My salary is $84 a month. I spend 1/3 of this for board, 1/6 
for clothing, and 1/4 for other expense. 

Last year my coal cost me $61.50. This year I bought 8 T. at 
$6% a ton. 

If it costs $40 to support a family of 8 persons for 2% weeks, 
what will it cost to support 11 persons 4 weeks? 

A clerk earned $75 per month. His expenses during that time 
were as follows: board $22%; washing $5 3/8 and other 
expenses $16 2/3. 

A bookkeeper receives an annual salary of $3,500. He expends 
10% for board, 6% for clothing, 4% for charity, and 35% 
for other expenses. 

If you should work 310 days in a year and spend 82%% of your 
income for living expenses, how much would you have to 
earn a day in order to save $108.50 a year? 

A physician whose charges are $2 a visit averaged 5 visits per 
day in 365 days. He —- 55% of his charges and saved 
$2 out of every $5 collected. 

Owing to a deficiency in the gg bill, the salaries of 
clerks in a bureau were reduced 1 


Military information— 

Although the war with Spain was fought during this period, the 
authors writing after 1898 make little use of the facts and occurrences 
of that conflict. This field was not exploited as one might expect it 
to be. Army movements, courageous military exploits, war facts, are 
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scarcely touched upon. A few interesting examples, however, have 
been found in this subject field. 


An army used 48,512 pounds of meat each week. How much in 
13 weeks? 

The expense of an army in Europe is, on the average, $195 per 
man. How much will it cost to keep an army of 32,596 men? 

If 84 men form a military company, how many companies can be 
formed by 1,092 men? [This same problem was found in 
another book.] 

An army numbered 236,960 soldiers. When detailed for regular 
service, 36,875 were found to be unfit for duty. 

A garrison of 600 men has provisions for 80 days; how many men 
must leave to make the provisions hold out 20 days longer? 

Ten per cent of an army were slain on the field of battle, and 
5% of the remainder were wounded. 

A garrison of 1,200 men has rations for 40 days; ten days later 
it receives a reinforcement of 300 men. How many more days 
will the rations last? 

Gunpowder is made of 15 parts of saltpeter, 2 of sulphur, and 3 
of charcoal. 

The Military Academy at West Point was founded by Congress 
March 16, 1802, and the Naval Academy at Annapolis was 
opened Oct. 10, 1845. 


Morals— 


Questions of ethics or morals are touched upon in some of the 
problems found in the series of texts. But the number of problems 
involving morals is quite small. In most cases mere facts are given, 
with no comment as to the immorality involved. It is interesting to 
note that cases of unethical practice are restricted to a very few 
classes of people, i.e., merchants, farmers, icemen, etc. The big-time 
grafters, politicians, publishers, industrial leaders, and capitalists are 
not mentioned. 


An iceman delivered a block of ice 1 ft. long, 5/8 of a foot wide, 
and 3/4 of a foot thick and charged for 50 lbs. 

A paymaster receives $150,000 from the treasury, but fails to 
account for $2,250. What is the percentage of loss to the 
government? 

Some people feel that if the seller reduces his price they are 
buying at a bargain. I wish to take advantage of their weak- 
ness by marking a certain line of goods which cost me $1.20 
a yd. so that I can fall 10% from the marked price and yet 
— ; profit of 20%. [Questions of teaching youth bad 
ethics. 

Milk is worth 20 cents a gallon, but by watering it the value is 
reduced to 15 cents a gallon. 

If a boy idles away 1/4 hour a day, how much time will he lose 
in a year? 

A lost at play 50% of his money the first game, 50% of the re- 
mainder the 2nd, and so on for 10 successive games when he 
was reduced to his last dollar; what had he at first? 

A merchant uses a yardstick 1 inch short. He sells 50 yd. of 
carpet, as measured by this stick. How many true yards does 
his purchaser get? 

If fine milk is reduced in value from 24 cents per gallon to 20 
cents per gallon by the addition of water, how many quarts 
of water have been placed in a can that contains 40 qts. of 
the adulterated article? 
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School is in session 5 hours a day. How much time is a boy in 
school on Monday if he comes 1% hours late in the morning 
and % hour late in the afternoon? 

A young man with an income of $600 yearly, smokes 3 cigars a 
day, which he buys at the rate of 3 for a quarter. [At 
least it is very wasteful—$91.25 a year out of $600.] 


Religion— 

In a church-going generation such as that in 1881 to 1910, it 
might be expected that religion and church affairs would figure largely 
in the arithmetic problems of the period. But such is not the case. 
Examples of this kind are few in every book of the series. There is 
evident here a failure to relate subject matter to the weekly experi- 
ences of children. 


A S.S. collection in dimes, nickels, and cents amounts to 200 cents. 

There are CL Psalms. When you have read XC, how many more 
have you to read? 

The salary of a clergyman is $1,800 per year, and his yearly 
expenses are $1,450. 

A Sunday School wishes to buy an organ which costs $125. The 
treasurer has $75.08. [This same problem was in another 
book—Series 49.] 

After X persons were seated in a church 4 times as many more 
came in... . 

Johnson gave $30 for the missionary cause and $25 to the tract 
society. 

The number of Christians in the world is Roman Catholics 201,- 
000,000; Protestants 106,000,000; Eastern Churches 81,000,000. 

A church is lighted by 8 lamps—4 burners each. 

I live 10 blocks from the church. 


Science— 

Many interesting problems are constructed out of the facts of 
science. Some are impractical from the standpoint of mere utility. But 
the problems found in this field are, generally speaking, informing and 
contribute to the fund of cultural knowledge considered necessary by 
the people of that period. Much more material might have been drawn 
from this field. 


If the moon is 240,000 miles from the earth and the sun 92,000,000 
miles; how much farther to the sun than to the moon? 

The greatest depth of water yet measured is 29,400 ft. and the 
greatest height to which a balloon has ascended is 37,000 ft. 

If average velocity of a bullet is 1,342 feet a second and that 
of sound 1,122 feet a second, how much time elapses, on a 
range of 3,000 feet, between the time the bullet strikes and 
the time the sound reaches the target? 

If a comet moves 5° in 15 hours, how far in 5 days? 

A cubic foot of water when frozen makes 1.089 cu. ft. of ice. 

Friction matches were first used in this country in 1829. 9 years 
previous, illuminating gas was introduced. 

The boiling point is how many degrees above the freezing point? 

The specific gravity of atmospheric air compared with water is 
.00 Of common gas .45 as compared with air. 

Given that pure water contains 15 parts by weight of oxygen 
and 2 parts of hydrogen, what part of the weight of a gal. of 
water is hydrogen? 

Sugar being composed of 49.856% oxygen, 43.265% carbon, and 
the remainder hydrogen... . 
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Social life— 

If the social life of this period was restricted to the items men- 
tioned in the arithmetic texts it must have been a narrow life indeed. 
The “good old times” do not appear in the subject matter of problems. 
“Husking bees,” “sugar maple time” parties, “coming out parties,” 
sleighrides, square dances, etc., quite common during this period, are 
not mentioned. Another fruitful field of problem subjects is thus prac- 


tically ignored. The samples here given are representative of the kind 
of problems found. 


A party of 6 hired a coach. If there had been 2 more, the expense 
would have been $1 less for each. 

If there were 20 children at a party and 2 went home, how many 
were left? 

Mary made a visit of 17 days. Then her mother allowed her to 
stay a week longer. 

There were 144 people at a festival; 1/3 of them were men, 1/2 
of them women. 

60 persons were invited to a party and 50 of them came. 

Eighty children attend a strawberry festival; each one eats half 
a pint of ice-cream. 

Twenty-four ladies and 18 gentlemen went on an excursion, and 
their expenses, which were $1.50 each, were paid by the gentle- 
m 


en. 

There are 12 girls in a circle of King’s Daughters. How many 
yards of ribbon to supply them 6 in. badges? 

Cousin Fred came to our house on Monday and stayed 2 weeks. 
On what day did he start home? 

Mr. and Mrs. Shaw and two children took a trip on a lake steamer. 
The fare was $9.00, children half price. eals on the steamer 
were $1.00 each. 


Sports— 

Little interest in sports on the part of textbook writers is reflected 
in the problems of this period. Here, if anywhere, one might expect 
to find a close tie-up of problem subjects and children’s interests. But 
the search for problems about sports is very poorly rewarded. A few 
were found, however, though their range is limited. 


Dick caught 80 fish in a week and Tom caught 16. 

If the diamond cf a baseball field is a square 90 ft. on a side, 
how far directly from first to third? 

In a no? match Thomas jumped 3 ft. and his brother jumped 
2 3/12 ft. 

James has 24 marbles. He has 2/3 as many as John. 

There are 8 oarsmen in a boat. Their combined weight is 1,088 Ib. 

A boy hires a boat at 20 cents per hour. How much has he to pay 
if he uses it from 20 minutes before 9 A.M. until 10 minutes 
past 1 P.M.? 

Two boys go fishing; one brings 7 cakes for lunch, the other 
brings 5 cakes. A third boy joins them at noon and pays 12 
cents for his share of the dinner. 

The a of a chessboard marked in 8 rows of 8 squares each is 

sq. in. 

A race course was 30 knots. The time of the winning yacht was 
3 hours 25 minutes. 

Our boy court is just 6/5 what it was originally, and it is now 


ARITHMETIC TEXTBOOKS, 1881-1910 49 


Travel— 


Methods of transportation, distances traveled, cost of travel are 
subjects touched upon in problems of this period. A few mentions of 
the automobile show that this means of transportation was coming 
into use. . Samples in this field are also rather few. 


In the book “Around the World in 80 Days,” a gentleman is said 
to have started from London and traveled constantly east. Be- 
fore he reached London again he had seen the sun rise 81 
times, and thought therefore he had been gone 81 days. How 
long had he been gone? 

The railway company offered excursion tickets to Niagara Falls 
and return at $5 each. 

In a journey of 1560 miles, Mr. D. traveled 195 miles by stage, 
and the rest of the distance by rail. 

A man starting out on a journey took $200. He paid for R.R. 
fare $67, for berth in sleeping car 4 days $2.00; for hotel 
bills 15 days $3 a day; and for other expenses $25 

If 23 passengers travel by coach and 7 are seated on top, how 
many inside? 

A man of means spent 1/3 of his life traveling in America, 1/4 
of it in Europe, and the rest of it at his home. 

A car loaded with steel rails 32 feet long. 

The standard Florida orange box for shipping is 12 x 12 x 26 5/8 in. 

California apples and pears for local use are shipped in a 50 lb. 
box 22 in. by 10 by 12. 


At the rate of a mile in 4 minutes, how far will an automobile 
go in 3 hours? 


Practicality of the written problems—In the survey of the opinions 
expressed by the different authors of this period on various problems 
of content and methods, it has been found that most of the writers 
insist that the problems used in arithmetics should, by all means, be 
practical; and, further, almost everyone insists that his book is not- 
able in the rare virtue of utility. In a further analysis of the books, 
therefore, it should be ascertained whether the authors held to this 
ideal. 

It is necessary first to ask just what is meant by the term “prac- 
tical.” There are at least two important phases of the term. First, 
in relation to problem content, “Is the problem useful from the stand- 
point of providing proper drill or exercise in the learning and perform- 
ance of mathematical processes?” There is the possibility that a 
problem may be useful in developing skill in the handling of processes 
and yet not be true to fact or true to life. The author of an arith- 
metic might well ask, “Why should I be confined to facts any more 
than the poet or novelist or other writers?” 

The second meaning of the term “practical” has to do with whether 
a problem deals with actualities; whether it is true to the actual facts 
of life; whether it meets the needs of pupils by presenting material 
with which pupils are familiar or with which they will actually have 
to deal, or whether it presents information which is immediately use- 
ful or which will be useful at a later date. 

It would seem from a study of the authors’ statements that they 
believed their books to be practical according to the criterion of 
being true to life and to facts. 
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A careful analysis of all the problems in the 13 sets of books 
brings many things to light in regard to the authors’ success in pre- 
senting practical problems. Taking the books in order, it is possible 
to note a number of respects in which the problems fail to measure 
up to the standards set by the authors themselves. 

In the first book of the series, White’s New Elementary Arithmetic, 
page 185, is found a note in regard to measuring grain. “The standard 
bushel is 18% in. in diameter by 8 in. deep, 2,150 2/5 cu. in.; in 
measuring corn in the ear, potatoes, apples, the measure must be 
heaping full.” But a bushel of corn in the ear measures 3,888 cubic 
inches. A bushel measure of 2,150 2/5 cubic inches could not be 
heaped so as to hold 3,888 cubic inches. On page 205 is found a very 
improbable statement: “The four quarters of an ox weighed 284, 276, 
301, and 298 Ibs.,” a total of 1,159 Ibs. Since, in butchering, a beef 
animal usually loses 50 per cent, the ox must have weighed over 2,300 
Ibs. on foot. On page 98, “A canal boat was loaded with 245 bales 
of hay weighing 280 lbs. each.” This is altogether out of line with 
farm practice. The first of these examples is utterly impossible, the 
other two altogether improbable. 

In the Indiana Educational series there are found several im- 
probable problems; for example, “A carpenter alone can build a house 
in 25 days, but with the assistance of his son he can build it in 15 days.” 
What kind of house? The problem seems impossible. 

“If one bale of hay weighs 5 cwt. 25 lIbs....” is another such 
problem. It would be impractical to handle such bales. 

As a sample of the ridiculous, a problem on page 51 states: “A 
certain field contains 4,238 rows of corn.” That would mean a field 
at least 2% miles wide. Another of the same type is found on page 
272. “Three men build a fence 40 rods long, 4 rails high in 2 days.” 
This would mean 6 2/3 rods for each man, per day of 8 hours, or 
approximately 50 rails per day. That amount could easily have been 
built in from one to two hours. There were, commonly, no four rail 
fences built. The problem therefore is untrue to farm practice or 
to farm labor. 

On page 280 the author says, “Corn having lost 16 2/3 per cent 
in weight.” But corn doesn’t lose 16 2/3 per cent. That would be 8 
pounds to the bushel, over double the loss figured for early husked corn. 

Another, from the Indiana Educational series: “A man had a 
garden 420 yards square [1,260 feet square]. He enlarged it to 4 
times its size [2,520 feet square].” This is approximately % mile 
square, or 160 acres! 

“If a bin 9 ft. long, 6 ft. wide, and 9 ft. deep holds 320 bu. of 
wheat, how many bushels will a bin hold that is 15 ft. long, 8 ft. wide, 
and 12 ft. deep?” But a bin of 9x6 x 9 holds 388.8 bushels according 
to the author’s own rule, on page 184, of counting 4/5 bushels to a 
cubic foot. The large bin holds 1,152 bushels instead of 948 4/27, the 
answer given in the book. As a problem in proportion, the answer 
given is correct if one grants that a bin 9 x 6 x 9 holds 320 bushels. 
The problem is based on an inaccuracy. 

In the same book is found: “If 8 men plough 12 acres in 9 days, 
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how many men can plow 8 acres in 12 days?” Eight men should 
plough the 12 acres in one day, or even with oxen in two days at 
most. The problem is ridiculous from the farm-practice standpoint. 

In Milne (39) several impractical and improbable problems are 
found. On page 164, “The railroad fare between two places was 
$6 37/50.” Quite impractical when making change! The following 
problem is found on page 169: 

3.5 xe 2/8 — 4 1/4 
12 8/9 1/2 x 4 5/6 
In what life situation would such a problem be presented? 

On page 143, Milne speaks of a cistern holding 280 gallons. That 
would figure 3 x 3 x 4 feet, “and the supply pipe can fill it in 10 
hrs.” An improbable problem! 

This problem is also found in Milne: “Having a garden 324 yards 
square, he enlarged it so as to make it 9 times as large. How many 
square yards was it then?” At 324 yards square the man had a garden 
of 21.7 acres. Nine times that size make it a garden of 195.3 acres. 

Is the following problem practical? “Three men bought a grind- 
stone 20 inches in diameter. How much of the diameter must each 
grind off so as to share the stone equally, making no allowance for 
the eye?” 

Southworth (40) does not furnish many examples of the impos- 
sible and impractical problems. However, a few illustrations are 
found; for example, on page 105, “Mr. hauls 78 loads of earth, 
18 of sand, 105 of brick, at $0.27 a load.” This is a ridiculously low 
price, altogether untrue to facts. 

The following problem is impractical from the farm-practice view- 
point. “In a fence 573 ft. long the fence posts were 1 ft. through.” 
Fence posts one foot through, except for corner posts, would be rather 
ridiculous. 

Walsh (41) provides a few samples of the improbable or incor- 
rect type of problems. “If it takes 10% yards for the skirt of a dress, 
and 3% yards for the waist, how many yards in all?” Fourteen yards! 

On page 208 is found “A butcher buys an ox weighing 1,200 lbs. 
at 6c. When dressed it weighs 2/3 of live weight.” This is not true 
to fact, for if a beef dresses out 55 to 60 per cent it is considered 
extra good. 

Also on page 315: “A lot 25 ft. by 100 ft. has a house on it 25 
ft. by 55 ft. How many sq. ft. left for a yard?” But a man would 
not be permitted to put a house 25 feet wide on a 25-foot lot, because the 
eaves would project over the two adjoining lots. 

“A gardener furnished 3 rose bushes, 4 grapevines, 11 fuchsias, 
and 25 pansies. He charged for 2 3/4 days labor.” This work could 
have been done easily in the 3/4 of a day. The labor time is all out 
of proportion. 

On page 431, “A man sold a wagon for $420 which was 16% less 
than cost.” The cost, therefore, was $500. But wagons didn’t sell 
at $500 in those days. This is not true to facts. Another sample en- 
tirely out of line with farm practices and prices is the following: “A 


“What part of 4 3/5 is 
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farmer wishes to construct a rail and post fence around a square 
field of 40 acres. Posts are lic, 8% ft. apart; rails 10c, five rails 
high.” This would mean that the cost of material alone would figure 
$208 or $1.30 per rod. This cost would be prohibitive and is not true 
to farm life. 

A good sample from McClellan and Ames (42) of the absurd type 
of problems is the following, page 193: “If a half peck of potatoes 
is obtained from each hill on the average, what is the yield in bushels?” 
According to the usual manner of planting potatoes, this figures out 
over 1,600 bushels per acre! On page 195 of this book appears the 
question, “How many bushels of potatoes from a garden with 160 rows, 
240 hills to a row, 10 potatoes to a hill, if 6 potatoes equal 3 pints?” 
This would mean a yield for the garden of over 3,000 bushels. The 
problem is not true to yields of potatoes in America. 

McClellan and Ames, page 190, speak of a “trotting horse with a 
stride of 16 feet.” Is that true to life? And also, “If 16 horses can 
plow 1,280 acres in 8 days, how many acres can 12 horses plow in 5 
days?” That would mean that eight teams could plow 160 acres a 
day, and that one team could plow 20 acres a day. But two acres a 
day is a good day’s work fora team. Ten times that is too much! 

One further example from McClellan and Ames: “If 36 men, 
working 16 days, can dig a trench 72 yards long, 18 yards wide, and 
12 yards deep, etc.” What is a trench? The dimensions given de- 
scribe a hole 216 feet long, 54 feet wide, and 36 feet deep! How 
could a man remove the dirt to a depth of 36 feet, at the rate of 27 
cubic yards a day? The problem is ridiculous. 

In the next set of books, the Indiana Schoolbook series (43), a 
number of most impractical problems are included; some are im- 
probable, others absurd, while others are not in accord with prac- 
tices of the time. Three of these have to do with the amount of work 
men do in a day. One problem states that “20 men build 240 rod of 
fence in 24 days of 9 1/3 hours each.” But what kind of fence would 
require 9 1/3 hours in which to build % rod? This is not true to life. 
Another states that “a mason will lay 1,800 bricks a day.” That 
would be an unreasonable number for a day’s work. A third problem 
states that a teamster hauled 37,359 bricks at 21 loads—less than 
1,800 per load. But on page 105 he has said “each load contains 7,389 
bricks,” and on page 89, “a teamster hauled 10 loads of brick contain- 
ing 17,693, 11,469,” ete. Would not the student be bewildered as to 
what an ordinary load of bricks should be? To the farm boy or team- 
ster’s son would not such problems seem absurd? 

Woodward (44) goes far outside ordinary experiences when he 
tells in one problem of a man’s buying four horses, paying $3,985, $5,025, 
$2,789, and $6,898. And in another the price paid was $15,284. These 
prices would be ridiculous unless the horses were imported registered 
stock, about which most boys in the grades would know nothing. 

On page 123, “A gallon contains 231 cu. in.; a bushel 2,150.42 
cu. in. A gallon is what decimal of a bushel?” But a gallon of 231 
cubic inches is liquid measure, while a bushel of 2,150.42 cubic inches 
is dry measure. The problem is wrong and confusing. 
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According to page 106, “A butcher had five fat oxen . . . the 
fifth weighed 2,525 lbs.” It is quite doubtful whether there were 
any oxen in 1899 that weighed 2,525 pounds. 

Page 168 of Woodward’s advanced book contains the problem, 
“If a horse consumes 4 1/6 tons of hay in five months... .” That 
would be at the rate of 10 tons a year, which is two to three times 
what a horse eats. 

There are many absurd problems in Woodward’s advanced book, 
many more than we can cite here. The two following problems are 
good samples: “A built a house using 768,453 red brick and 253,472 
yellow brick.” What a house that would be; for 1,021,925 bricks would 
be sufficient for 12 houses, 18 feet high, with 60 x 40 foot foundations! 
Most ridiculous! 

“How long should a corn crib be which is to hold 200 bu. and is 
16 ft. wide and 12 ft. high?” It wouldn’t be long at all, for the third 
dimension would be only 2% feet. The crib would be ridiculous in 
dimensions. 

Hornbrook’s series (45), though it does not have so many absurd 
problems as some of the other books analyzed, nevertheless has some 
that are quite outstanding. For example: “A family started in a 
wagon to St. Louis, 132 miles away. They rode 24 miles a day for 
5 days. They started on the 6th day at nine o’clock to drive at 6 
miles an hour the rest of the way. At what time did they reach St. 
Louis?” The problem is ridiculous in that the family traveled only 
24 miles per day (two to three miles per hour) and then on the last 
day ran the horses unmercifully at six miles per hour for two hours! 

Hornbrook’s knowledge of farm practice and farm life was evi- 
dently quite limited for her problems in that field are often absurd. 
For example, page 223: “Forty per cent of a load of hay was clover. 
If one ton was clover, what was the weight of the load?” Answer, 
2% tons. But there were no large trucks in those days and one 
couldn’t put 2% tons on a wagon. 

On page 273 is found “A farmer had a field 21 rods square. 
Three rows of wire fencing were put around it.” What is meant by 
three rows? Three lines of fence, or three wires? In the next prob- 
lem, “1/8 of the fence was blown down.” But wire fences don’t blow 
down! All these problems are not true to farm life. 

A most absurd problem is given by Hornbrook in this one: “A 
certain freight car contains 24,000 cu. ft. of space.” On what rail- 
road did they use it? It would be 100 feet long, 24 feet wide, and 10 
feet high from floor to roof! 


The Johnson series (46) includes several absurd problems and ~ 


several samples of inaccuracy, though the authors make the claim that 
“many of the problems have the rare virtue of everyday utility. There 
are no absurd premises. The facts and figures are from authoritative 
sources.” 

The following is a sample of inaccuracy: “Mt. Blane is 15,572 
ft. high and is 3,572 ft. higher than Pike’s Peak.” But Pike’s Peak is 
14,108 feet high, not 12,000! 

The following also: On page 394, a cubic yard of granite weighs 
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4,700 pounds. On page 407, a block of granite 10 x 5 x 1 1/3 feet 
or 66 2/3 cubic feet weighs only 5,200 pounds. According to his own 
statement of 4,700 pounds per cubic yard, the block of granite should 
weigh 11,609 pounds. 

On this same page (407), a premise is given: “If 10 men can 
cut 46 cords of wood in 18 days, working 10 hours a day.” This 
figures just one cord a man for nearly four days of ten hours each! 
This is out of line with facts, for one man could cut two to three cords 
a day. 

Another false premise is found on the same page: “A miller has 
a bin 9 ft. long, 4 ft. wide, and 2 ft. deep holding 72 bu. of wheat.” 
But this bin can hold only 57.6 bushels of wheat. 

In Southworth and Stone (47) there are few problems that are 
ridiculous or contain inaccurate statements. One, page 252, speaks 
of three “rows” of wire in a fence, showing an unfamiliarity with 
farm terminology. Another problem gives the dimensions of a cistern 
as 13 3/8 feet by 6 feet by X, having 294% cubic feet. X then = 3 3/4 
feet, which is absurdly out of proportion. In still another problem 
they say, “It requires 375,000 bricks for a house.” That number of 
bricks would build five to six big two-story houses and is therefore 
not true to the facts of ordinary construction. 

In Smith’s Primary Arithmetic (48) no glaring inconsistencies or 
absurdities are found. But in the advanced book several appear; 
for example: “At 2lc a foot what would it require to inclose a farm 
150 rod by 160 rod with a wire fence?” The cost per rod would be 
$3.465, which is altogether out of line with farm fence prices, then or 
now. 

On page 26 a picture is shown of a binder at work; a self binder. 
But the bundles of wheat, as shown, are tied with straw, by hand! 
A serious blunder from the country boy’s viewpoint. 

A rather ridiculous problem is found on page 165. “If a homing 
pigeon makes a flight of 1,270 miles in 13 days 5% hours, what is 
the average speed per hour?” If the pigeon spent 13 days going 1,270 
miles, that would be only 100 miles per day, or 10 miles per hour for 
10 hours. This is quite untrue to ways of homing pigeons! 

Several problems show Smith’s lack of knowledge of farm prac- 
tices. For example: “A farmer puts 5 acres into celery, setting out 
20,000 plants to the acre, the yield being 1500 doz. heads to the acre.” 
Celery, however, is not sold by the head, but by the bunch. It has 
no head! Another sample: “A farmer paid the following amounts 
for a 50 acre wheat field: Plowing, 9 da. @ $2.75.” This is less than 
. 50c¢ per acre, a price altogether ridiculous even in the worst times! 

On page 389, Smith says, “If a gallon of water weighs 10 lbs.” 
But it doesn’t; it weighs only 8.35 pounds. 

Cook and Cropsey (49), the last of the series of 13 sets of arith- 
metics, is remarkably free from absurdities, though several problems 
are somewhat inaccurate or not in line with common practice. For 
example, page 32: “How many men are needed to carry it [the sill], 
each man being able to lift 232 lbs.” The men would need to be 
better than the ordinary. Another sample is found on page 143: 
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“After traveling, a man found his watch 1 hour 24 minutes faster 
than the local time.” How would he compute this? All local time 
was standard. The watch would be either one hour or two hours fast. 

On page 293 another one appears: “If iron weighs 450 Ibs. to 
the cubic foot, what will be the weight of an iron ball 3 ft. in diameter?” 
This weight is far from the 491 lbs. given as the weight per cubic 
foot by Webster’s New International Dictionary. 

The samples of problems given in the preceding pages show quite 
conclusively that all of the 13 authors whose books we have analyzed 
have failed in some instances to meet the standard of practicality and 
factual accuracy. Some are found to be much more at fault in this 
respect than others. 

It will be noted that most of the absurd, impossible, and inac- 
curate problems are found in the very fields in which the ordinary 
upper grade pupils would be familiar and able to check up on in- 
accuracies and errors. For example: 28 of the 58 problems cited are 
taken from farm life. With this field, no doubt, a large majority 
of the pupils of this period would be rather fully acquainted, and 
would be able to note problems that were out of line with facts and 
practices. 

The second largest group of absurd problems noted are in the 
field of weights and measures. Ten problems are found in this field. 
This is another sphere in which most of the pupils of the period would 
be working with things quite familiar to them. 

The labor field is next with six problems. The rest of the prob- 
lems cited are scattered over nine different fields, practically all of 
which came within the experience of elementary pupils. 

The fact that most of the ridiculous and inaccurate problems 
were found in the practical everyday fields, farm life, weights and 
measures, and labor, may indicate that the authors were professional 
men who were not familiar with facts in these more lowly fields of 
human endeavor. 

The above rather formidable array of undesirable problems may 
seem to reflect seriously upon the carefulness and wisdom of the 13 
authors. In extenuation it may be noted that the average number in 
each book is not high, and also that few writers in any field reach 
the ideals they themselves set up. 


SUMMARY AND CONCLUSIONS 


The texts used in this analysis are, with few exceptions, notably 
uniform in size, binding, and type. Only the two earlier sets are 
bound in leather. Two sets have longer lines and larger type than 
the others. The 13 sets are uniform also in having two books each, 
one for the primary grades and the other for the more advanced grades. 

The prefaces and introductions are interesting and informative. 
They are indicative of the purposes of the writers and of the atti- 
tudes they had toward problems of methods and problems of practicality 
of material. Most of the writers claim for their books originality, a 
good arrangement of material, a good choice of material, and, especially, 
a wise selection of practical problems. 
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All authors shy away from an extreme use of either the logical 
or the spiral method of procedure. 

The changes from customary practice made by these authors in 
the fields of methods, arrangement of topics, and general content 
were very minor, except in a few cases. There is no change made 
that could be called revolutionary, nor is there any notable contribu- 
tion of new methods or material. 

Most of the authors felt a definite need for improved books— 
and express the hope that their books will help meet the nneed. 

The chief subjects about which there seems to have been a dif- 
ference of opinion are: the use of objects, the use of pictures, the 
logical and psychological methods, the arrangement of content, and 
the essential content. 

One way to see the sources from which most of the problem 
material was drawn and also the comparative amounts of material 
used from these sources is by noting that when ranked 1, 2, or 3, 
according to frequency of use, the following 22 different fields of 
subject matter stand as follows: 


Rank 1—agriculture foods 
business history 
dress science 


Rank 2—education and schools 
industry 


interesting items 
living expenses 


Rank 3—children’s occupations 


military affairs 


health and sanitation morals 

home economics religion and church 
human relations social life 
insurance sports 

labor travel 


It will be noted that several very fruitful fields were used but 
little. In fact all subjects ranked “3” could have been used much 
more extensively because they were, except in one or two cases, of 
common interest. 

Many sample problems show conclusively that all of the 13 authors 
failed in some cases to make their written problems practical and 
factual. Some authors are much more at fault in this respect than 
are others. 

Most of the absurd or inaccurate problems are found in familiar 
fields. Out of a total of 58 such problems, 28 are from farm life, 10 
are from the field of weights and measures, and 6 are from the labor 
field. 

The number of 400-word pages found in the 13 different series 
varies from 581 in the Indiana Schoolbook series to 895 in South- 
worth and Stone. The extra space in Southworth and Stone is given 
chiefly to a much fuller treatment of a few subjects. 

The subjects treated by all authors combined fall under 32 major 
classifications and 44 subdivisions (shown in Tables I and II). 

Certain major classifications found in the preceding period (1851- 


ARITHMETIC TEXTBOOKS, 1881-1910 57 


1880) are not found in this one. For example: barter; tare, trett, 
and cloff; mechanics; and building association business. 

Some new classifications appear: stocks, properties of numbers, 
the metric system, and cancellation. 

The “Big Ten” of the 32 subjects treated are given 7,991 pages 
out of the total of 9,272 contained in all books combined—or 86 per 
cent. These subjects are all treated in at least 12 of the 13 sets. 

Thirteen of the 32 major classifications are treated in all sets 
of books. Two are included by only one author, two by just two au- 
thors, and two by only three authors. 

Certain subjects of great importance in practical business life 
are given only a small amount of space. For example: bonds, federal 
money, stocks, taxes, and bills and accounts. 

Wide differences are found in the amount of space given by 
different authors to the various subjects. For illustration take the 
percentages of total space given by different books to a few of the 
major subjects, and note the range: denominate numbers .73 to 10.63; 
decimals, 2.42 to 6.41; fractions, 6.02 to 15.26; fundamental processes, 
17.95 to 36.81; percentage, 6.72 to 17.73; and miscellaneous problems, 
1.69 to 14.78. 

In only one case is there found complete unanimity of opinion 
as to the relative importance of a subject. All authors agree that 
fundamental processes should have more space than any other subject. 

Only three subjects are allotted more than 1,000 pages in all 
books combined. These are fundamental processes, percentage, and 
fractions. 

Wide differences are noted in the per cent of space given by 
different authors to the different types of content and procedure. 
In definitions and explanations the range is from 1.69 to 9.80; in 
rules and explanations, from .01 to 5.69; in drill problems, from 15.05 
to 45.37; and in written problems, from 10.41 to 32.43. 

Not a single trend is noted in increasing or decreasing the per 
cent of space given to different types of content or procedure. 

To rules, tables, definitions, questions, notes to teachers, etc., 
combined, is given about 90 per cent as much space as is given to all 
the fundamental processes. That is, almost as much space is given 
to the mechanics of instruction as is given to the most important 
subject treated. 

In the field of problem subjects there is evident a tendency to 
select a few favorite words and to use them over and over again. 
One author has 87 problems about horses, and another has 85. Two 
authors include 92 problems each about houses. One has 90 about 
the merchant, another 78 about tea. 

In the problem-subject field, also, is noted a tendency to use 
generic terms over and over again instead of naming some definite 
varieties. For example, corn, apples, etc., are often used—but no 
specific kinds are mentioned. 

No particular effort is noticeable to use in problems the articles 
of food, or toys, or games, or in fact many other things in which 
children naturally take greatest interest and delight. 
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A few words show a definite decrease in frequency of mention 
as problem subjects, while others show a decided increase. Examples 
are pointed out in the analysis. 

The most noteworthy tendency in the use of problem subjects 
is the increased frequency of mention of all words having to do with 
education. 

Very few words which were used as problem subjects in the 1881 
to 1910 period are obsolete today. 

Of the 13 authors, Southworth (40) shows the largest vocabulary 
—with 898 different problem subjects. Walsh (41) uses the smallest 
number of problem subjects—with 400—but he also uses the smallest 
number of pages of written problems. 

Since some books contain many more pages of written problems 
than do others, a truer comparison of the number of problem sub- 
jects in each book would probably be that of the number of subjects 
per page of written problems. This varies from 2.17 in the South- 
worth-Stone series to 9.59 in the Woodward series. While the first 
four books contain an average of four subjects to the page of written 
problems, the last four contain only three plus. Of the other 
five books, those published in the three years from 1898 to 1900, three 
contain more problem subjects per page of written problems 
than do any of the other books, and the other two are among the 
three books containing the fewest. Thus it can be seen that no trends 
can be pointed out in this respect. 

On the whole, a necessary conclusion from the analysis of the 13 
sets of arithmetics is that in the 30-year period, 1881 to 1910, the 
writing of arithmetic texts made no definite noteworthy advance. 
However, certain minor commendable changes were made, for example 
by Smith, who presents problems centered around certain industries 
which were of interest in his day. 
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